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What kind of men are the 2500 scientists and 
engineers of Bell Telephone Laboratories? 


They are men of many types, yet they work well 
together, for all have good minds as a foundation, 
years of study in the fundamentals of their science 
and in the methods of research. Vital, too, is their 
teamwork — for without the co-operation of many 
individuals the products of research could never 
be perfected. 


Above all else these men have “the spirit to 
adventure, the wit to question, and the wisdom to 
accept and use.” 

That kind of men can develop the world’s finest 
telephone systems — and have done so. 


BELL TELEPHONE LABORATORIES 


e EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR 
CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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OUTSTANDING NEW BOOKS 
for SUMMER and FALL ADOPTION! 


Schilling — Theory and Application of 
ELECTRICAL ENGINEERING 


For service courses, with emphasis properly on circuit theory and machinery, 
although other subjects, especially electronics, illumination, and storage 
batteries, are covered more thoroughly than in most texts designed for 
non-electricals. 400 pages, 380 illustrations, $5.00. 


Breazeale and Quarles — LINES, NETWORKS 
AND FILTERS 


Suitable for third- and fourth-yéar engineering or physics students after a 
one-semester or quarter course in alternating-current circuits. Utilizes 
rationalized MKS units throughout. 300 pages, /65 illustrations, $4.50. 


Spangler — SOIL ENGINEERING 


A text specifically designed for undergraduate courses, including all the 
basic material and latest available data for both highway and foundation 
applications. Treats soil as an engineering material to be studied and 
handled in the engineering manner. 467 pages, illustrated. $5.50. 


Lytle and Gould — MANUFACTURING EQUIPMENT 
AND PROCESSES 


Presents the “know how” an engineer needs to determine what machines 
and processes will best meet any set of requirements. While operating 
techniques are explained, the understanding of principles and purposes is 
emphasized. 760 pages, 520 illustrations, $5.50. 


Murphy — MECHANICS OF FLUIDS 


New second edition with increased emphasis on the mechanics of fluid 
mechanics. Includes new problems and discussion questions. Dimen- 
sional analysis section rewritten. Material on compressible fluids ex- 
panded. New section on items of fluid machinery including torque con- 
verters and fluid couplings. 330 pages, 159 illustrations, $4.50. 


Send for EXAMINATION COPIES! 


INTERNATIONAL 
TEXTBOOK COMPANY 


SCRANTON 9 PENNSYLVANIA 
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ANNUAL MEETING—DARTMOUTH COLLEGE 
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Distinctive Engineering Books 


by MAX M. FROCHT, Research Professor of 
titute of Mechanics, Iliinois Institute of Technology. ‘‘... at 
last a Strength of Materials which is clear and 
; logical. Professor Frocht is not only one of 
ric Com- STRENGTH of forest the field, but 

made g use of the vast experience he has 
MATERIALS had in teaching the subject . . . I predict that this 
Dean of will become and long remain the standard work 
in its field.» -PROFESSOR EDWARD SAIBEL, 
Carnegie Institute of Technology. 439 pp., Illus. 


Georgia 
‘by DAN H. PLETTA, Professor and Head of De- 
partment of Applied Mechanics, Virginia Poly- 
with its excellence from the stand point of subject 
ston, TE ENGINEERING coverage, chapter arrangements, illustrative prob- 
ston, II STATICS and lems, and formula proofs. Having taught these 
Pe subjects, and related subjects, at the U.S. Mili- 
niversity, DYNAMICS tary Academy, makes me realize the potentialities 
of this book for teaching and application work.” 
—H. WAYNE TAUL, Consulting Engineer. 
"REUND 392 pp., Illus. 


by GLENN MURPHY, Professor of Theoretical 
and Applied Mechanics, Iowa State College; re- 
The revised printing of this text is designe 
MECHANICS of for basic first courses which will be suitable for 


any branch of engineering. Assists students to 
a MATERIALS understand the behavior under load of structural 
ILSON members and machine parts constructed from the 
= common engineering materials. Drill problems 
(659 of them) are included. 310 pp., Illus. 
by EUGENE L. GRANT, Professor of Economics 
ition of this authoritative and widely used text- 
_ book and reference work presents the definite RINC So 
TART of that gt: ENGINEERING 
of engineering decisions. ‘‘This edition, excel- 
lent in arrangement, problems and new material ECONOMY 
[ocKMORE is the outstanding work of its kind—bar none.” 
—PROFESSOR RONALD V. GILES, Drexel 
N HEATON Institute of Technology. 623 pp., Illus. 
PP by L. P. ALFORD, Late Professor and Chairman 
—_ of Department of Administrative Engineering, New 
ON rofessor and Head of Department of Administra- 
tive Institute. A comprehen- PRINCIPLES of 
PaLSano sive, modern book presenting principles and INDUSTRIAL 
invaluable to industrial engineers, managers o 
all levels and especially as a text for colleges.” MANAGEMENT 
—E. H. KOENIG, Keuffel & Esser Co., in AD- 
VANCED MANAGEMENT. 
779 pp., Revised Edition, Illus. 
THE RONALD PRESS COMPANY 
? £ 12. 15 East 26th Street New York 10, N.Y. 
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ELEMENTARY PROBLEMS 
IN ENGINEERING 
H. W. Leach & G. C. Beakley 


This text is for use in the problems course generally included 
in the freshman year of an engineering curriculum. The text 
begins with a review of pre-college mathematics. The authors 
discuss the type of work offered in the various fields of engi- 
neering, the requirements for each field, etc. Examples of 
problem solutions supplement all discussions of theory. 


1951—$3.50 


AN ELEMENTARY TEXT 
IN HYDRAULICS AND 
FLUID MECHANICS 


Ralph W. Powell 


The aim of this text, the revised edition of Mechanics of 
Liquids, remains the same, but the range of material has 
been broadened to satisfy the needs of students in every 
branch of engineering. Up-to-date material on hydraulics 
has been included. 1951—$4.75 


ROUTE SURVEYS 
Revised Edition 
Harry Rubey 


In this new edition a special chapter on the use of aerial 
photography and photogrammetry is included. Chapter 5 
discusses the arc and chord definitions of degree of curve in 
parallel, while a later chapter gives a complete comparative 
discussion of all definitions. There is a new chapter on high- 
way practice. 1951—$5.25 


INTRODUCTORY SOIL 
MECHANICS AND 
FOUNDATIONS 


G. B. Sowers & G. F. Sowers 


Here is a rational, scientific explanation of soil and foundation 
problems and an explanation of how the theories and methods 
for analyzing and solving them may be applied to situations 


likely to occur in engineering practice. 1951—$4.75 
PRACTICAL 
PHOTOGRAMMETRY 


H. Oakley Sharp 


The most modern text devoted entirely to photogrammetry, 
this is both a theoretical course book and a laboratory man- 
ual. It contains a concise, yet full discussion of the theo- 
retical and practical aspects of the subject. Many drawings 
and photographs illustrate the text. 1951—$3.75 


INTRODUCTION TO THE 
STUDY OF AIRCRAFT 
VIBRATION AND FLUTTER 


R. H. Scanlon & E. R. Rosenbaum 


Surveying current engineering practice in the American aero- 
lastic field, this introductory text explains essential modern 
theories and techniques of vibrations, structures, and aero- 
dynamics. Much recent material, heretofore available only 
in scattered papers, has been brought together in convenient 
form. 1951—$7.50 


MACMILLAN COMPANY 
60 FIFTH AVE, NEW YORK 11, N.Y 
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Gor your CHGLNELUNG needs 
NEW & FORTHCOMING BOOKS 


INTRODUCTION TO STATISTICAL ANALYSIS 
By W. J. Dixon and Frank J. MAssey, Jr., University of Oregon. 369 
pages, $4.50 
Intended primarily for students who expect to take up specialized statistics 
courses in their chosen fields, this text requires a minimum of mathematics. It 
will also serve admirably as a “terminal” textbook. Both classical and modern 
techniques are presented. Emphasis is on the understanding and use of the 
techniques, rather than on mathematical development. 


TEXTBOOK OF WOOD TECHNOLOGY. Volume 2. The Physi- 
cal, Mechanical and Chemical Properties of the Commercial 
Woods of the United States 


By H. P. Brown; A. J. Pansuin, Michigan State College; and C. C. 


ForsaitH. American Forestry Series. Ready in March 
The companion volume to Structure, Identification, Defects, and Uses of the 
Commercial Woods of the United States, this text is divided into three parts 
which treat the physical, mechanical, and chemical properties of commercial 
woods. Derivations of almost all of the equations used in measuring the physical 
and mechanical properties of wood are given. Recent advances are included. 


FUELS AND FUEL COMBUSTION 
By Marion L. SmirH and Kart W. Stinson, Ohio State University. Ready 
in June 
An exceptionally clear and comprehensive presentation designed to include funda- 
mental and factual information concerning solid, liquid, and gaseous fuels and 
the problems associated with their combustion. The general topics of fuel tech- 
nology and the relation of air, fuel, combustion products and the heat released 
are included. 


SAMPLING INSPECTION BY VARIABLES 
By Avsert H. Bowker and Henry P. Goong, Stanford University. In 
press 
Presents a comprehensive set of sampling plans for use when inspection of the 
item is by variables and when the lot is to be evaluated in terms of its percentage 
defective. The largest part of the book is practical, giving plans and procedures 
intended as working material for industrial use, while the rest of the text is 
theoretical, intended for mathematicians and statisticians interested in sampling 
inspection theory and practice. 
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PRACTICAL DESCRIPTIVE GEOMETRY 
By Hiram E. Grant, Washington University. Ready in June 


A significant new text which correlates and integrates theory and practice, 
rather than considering each as a separate entity, this volume uses the direct 
method. New methods to solve a number of fundamentals are included as well 
as numerous practical applications. Designed for greater teachability, this graphic 
presentation explains and illustrates troublesome details. 


GRAPHIC AIDS IN ENGINEERING COMPUTATION 


By RanpotpH P. HoerscuHer, University of Illinois, J. NormMAN ARNOLD, 
Purdue University, and S. H. Pierce, University of Illinois. 197 pages, $4.50 


Designed for courses covering the principles and method of the slide rule and 
the construction of alignment charts, including chapters on the standard slide 
rules, the derivations of empirical equations from laboratory or field data, the 
construction of nomographs by geometric methods and with determinants, the 
construction of special slide rules, and other topics. 


ESSENTIALS OF INDUSTRIAL EDUCATION 


By ArtHur B. Mays, University of Illinois. McGraw-Hill Series in 
Education. 248 pages, $3.75 


Deals with the historical facts, various types of industrial classes and schools, 
and the principles and problems involved in the total field of industrial educa- 
tion. Recent developments in cooperative part-time training programs are treated 
as well as many other new features. Each chapter is followed by a list of care- 
fully formulated questions designed to stimulate thinking. 


CONFORMAL MAPPING 


By Zeev NEHARI, Washington University. International Series in Pure and 
Applied Mathematics. 396 pages, $7.50 


An excellent text designed for students with a good working knowledge of 
calculus. The potential and complex function theories necessary for a full treat- 
ment of conformal mapping are developed in the first four chapters. The theo- 
retical and practical aspects of the subject are both thoroughly covered, and the 
discussion ranges from the fundamental existence theorems to the several tech- 
niques available for the conformal mapping of given geometric figures. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc 
330 West 42nd Street = New York 36, N. 
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Book News from | PITMAN 


Strength of Materials 


GLEN N. Cox 
New York University 
408 pages 
F. J. GERMANO . 
Louisiana State University 
$5.50 


JOHN H. BATEMAN 
Louisiana State University 


A comprehensive, logically organized book for elementary courses that 


describes the actual behavior of a riveted joint under actual 
test conditions. 


emphasizes the moment-area method in determining deflec- 
tions of beams and the values of indeterminate beams. 


presents independent treatments for continuous beams by 
the theorem of three moments and by the moment distribu- 
tion method, of which either may be used. 


emphasizes limitations and assumptions in the derivation of 
all formulas. 


includes information based on the most recent literature 
and latest building laws. 


contains more than 80 illustrative problems with solutions, 
and over 500 graded problems. 


PITMAN 


2 W. 45 St., New York 36 
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CLLEGE 


Basic Engineering Metallurgy 
by CARL A. KEYSER, University of Massachusetts 
Approx. 400 pages 554” x 834” = To be published April 1952 


Fundamentals of Electrical Engineering 
by FRED H. PUMPHREY, University of Florida 
668 pages 554” x-634” Published: 1951 


Factory Planning and Plant Layout 
by W. GRANT IRESON, Stanford University 
Approx. 400 pages 54” x 814” Published 1952 


Electronic Fundamentals and Applications 
by JOHN D. RYDER, University of Illinois 


—— 554” x 834” Published 1950 
Production Control 

by PAUL D. O'DONNELL, Boston College 
313 pages 544” x 844" Published 1952 


Introduction to Industrial Electronics 
by RALPH R. BENEDICT, University of Wisconsin 
436 pages 554” x 834” Published 1951 


Machine Drawing 
by DEAN E. LENT, Massachusetts Institute of Technology 
560 pages 9” Published 1951 


Send for Your Copies Today 


PRENTICE-HALL, Inc. 70 Fifth Avenue New York 11, N.Y. 
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Published February 1952 


FUNDAMENTALS OF ELECTRONICS 
AND CONTROL 


MILTON G. YOUNG and HARRY S. BUECHE, University of Delaware 


A thorough and comprehensive text, designed to provide a basic 
approach to electronic problems for both electrical and non- 
electrical engineering students. It providesa broad understand- 
ing of the operation of electronic tubes and equipment used in 
industrial control and measurement, electrical communication, 
and power transformation. Fully illustrated, and provided with 
a large number of problems, useful supplementary data in 13 
appendixes, and selected readings. 525 pages. $6.00 


Published January 1952 
PLANE TABLE MAPPING 


JULIAN W. LOW, Division Geologist, The California Company 

An exceptionally useful pocket manual for civil engineers and 
geologists, describing in detail the plane table methods by which 
a field survey is carried out. It covers all practical techniques 
involving use of the alidade and plane table, care and repair of 
surveying instruments, use of aerial photographs, uses of draw- 
ing instruments, and drafting of maps. Outstanding illustra-' 
tions. Eight appendixes of useful tables. 365 pages. $4.50 


Published Spring 1951 


STRENGTH OF MATERIALS 

FERDINAND L. SINGER, New York University 
Immediately adopted by some 50 leading colleges and universi- 
ties, this new text is clearly going to be as successful as the 
author's earlier Engineering Mechanics, which is the leading 
text inits field. 469 pages. $5.00 


COMMUNICATION NETWORKS AND LINES 
WALTER J. CREAMER, University of Maine 
An outstanding new text for upper-division courses in the com- 
munications option. Comprehensive in scope and thorough in 
treatment, it provides a unified presentation of network theory. 
Many problems and all necessary supplementary materials. 
353 pages. $6.00 


MATHEMATICAL METHODS 


IN ELECTRICAL ENGINEERING 
MYRIL B. REED, University of Illinois, and GEORGIA B. REED 
A concise, streamlined, text for advanced courses, providing 
the essential mathematical background for electrical engineering 
in minimum time. Attention is centered almost wholly on 
manipulative aspects. 338 pages. $5.00 


HARPER & BROTHERS, 49 East 33d Street, New York 16 
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MECHANICS 
Part I: Statics 
Part Il: Dynamics (Ready June 1952) 


By J. L. Mertam: Associate Professor of Engineering Design, University of 
California. Two volumes, one already in print, the other to be published 
soon, cover the theory and applications of mechanics. Over 1200 problems 
are taken from a wide variety of engineering fields and illustrated by a like 
number of figures. Kinetics is separated from kinematics, and a new ap- 
pry to resultants in force systems is developed. Statics: 1952 340 pages. 


MECHANICS of VIBRATION 


By Hotcer M. Hansen and Paut F. Cuenea, Professors of Engineering 
Mechanics at the University of Michigan. A thorough discussion of theory 
and applications of steady state vibrations in systems having one degree of 
freedom, progressing to systems having several degrees of freedom. Both 
the classical viewpoint and the modern “mobility” concept are used. 
Ready in April Approx. 356 pages. Prob. $8.00 


ANTENNAS: Theory and Practice 


By Sercer A. ScHELKuNorFF and Haratp T. Frus, Bell Telephone Labora- 
tories. One of the Witey Appiiep Marnematics Series, edited by I. 8. 
Sokolnikoff. A thorough treatment of basic ideas and techniques necessary 
to understand antenna behavior and design. Deals with antennas of several 
types in various frequency ranges. March 1952 639 pages. Prob. $10.00 


ADVANCED ANTENNA THEORY 


By Sercer A. ScHELKuNOoFF. One of the WiLtEY AppLIED MATHEMATICS 
Series, edited by I. S. Sokolnikoff. A unified survey of recent work in ad- 
vanced antenna theory, including much unpublished material on Hallén’s 
asymptotic solutions and the author’s theory of conical and thin antennas 
of arbitrary shape. March 1952 Approx. 218 pages. Prob. $5.00 


NOMOGRAPHY and EMPIRICAL EQUATIONS 


By Lee H. Jounson, Dean and Professor of Civil Engineering, Tulane Uni- 
versity. A coherent-and simple account of nomographic construction for 
use in engineering, business, and education. Featured are a method of 
analyzing an equation and its variables defore it is plotted in nomographic 
form and the effect and evaluation of scale arrangement on the accuracy of 
nomographs. February 1952 150 pages. $3.75 


METALLURGY for ENGINEERS: Casting, Welding, and Working 


By Joun Wu rr, Howarp F. Taytor, and Amos J. SHALER, all at The 
Massachusetts Institute of Technology. Presents a review of the metallur- 
gical principles behind metal processing as well as a careful description of the 
processes themselves. At f vimeonger will be found definitions of all 
significant terms and concepts covered in the chapter. The authors write 
from a metallurgical rather than a shop viewpoint. Readyin May Approx. 
534 pages. Prob. $6.00 


Send for copies on approval 


JOHN WILEY & SONS, Inc. 
440 Fourth Avenue New York 16, N.Y. 
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ELEMENTARY HEAT POWER 


Second Edition 


By Professors Harry L. SotBerc, OrvitteE C. Cromer, 
and R. Spatpino, all at Purdue University 


Here is a clear presentation of heat power machinery funda- 
mentals which provides an excellent one-semester terminal course 
for non-thermodynamics engineering students. Second edition 
changes include extended discussions of the second law of thermo- 
dynamics, tables of thermodynamic properties of air, entropy con- 
cepts with Mollier diagrams for steam and ammonia, and the investi- 
gation of the English engineering system of units and dimensions. 


Ready in April Approx. 588 pages. Prob. $6.00 


ANALYTICAL MECHANICS for ENGINEERS. Fourth Edition 


By Frep B. SEEty, Professor and Department Head of Theoretical and Applied 
Mechanics, University of Illinois, and Newton E. Ensicn, Professor Emer- 
itus, University of Illinois. The principles of mechanics are presented as 
much as possible in the light of common experience and applied to useful 
problems of practical value to any engineer or student. Fourth Edition, 
April. Approx. 434 pages. Prob. $5.50 


FARM POWER 


a the late Ben D. Moses, University of California, and KENNETH R. Frost, 
niversity of Arizona. A highly descriptive, non-technical discussion of the 
fundamentals of farm power clarifying all common mechanical problems 
met with in farm routine. March 1952. 484 pages. Prob. $5.75 


IMPERFECTIONS in NEARLY PERFECT CRYSTALS 


Edited by W. SHocktey, Bell Telephone Laboratories; J. H. Horromon, 
General Electric Company; and R. Maurer and F. Seitz, University of 
Illinois. This symposium of 20 experts was held to aid research in crystal- 
lography and to make available the results of current scientific experiments 
on imperfections in metals, ionic crystals, and electrons in semiconductors. 


April 1952. In press. 
PRINCIPLES of HUMAN RELATIONS: Applications to Management 


By Norman R. F. Matgr, Professor of Psychology, University of Michigan. 
This expert study shows how foremen, supervisors executives—leaders of 
all kinds—can combine top efficiency with high employee morale by using 
group discussion, non-directive ny and similar methods, each de- 
signed to overcome a particular kind of employee resistance. Ready in 
June. Approx. 450 pages. Prob. $6.00 


Send for copies on approval 


JOHN WILEY & SONS, Inc. 
440 Fourth Avenue New York 16, N.Y. 
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The Gift of Engineering* 


By L. E. GRINTER 
Vice President of the ASEE 


In the Beginning only Divine Force 
could have guided creation of the Universe 
and the evolution of life on Earth. All 
creatures endured the forces of nature 
util the mind of man matured. Then 
man’s desires sought satisfaction by inven- 
tion of tools to strengthen his hand. But 
tool making brought civilization with col- 
lective cares outreaching the ability of 
arms even when aided by the lever and 
wheel. Slowly our forebears began to dis- 
cover natural laws that explained the 
drawing of power from falling water, 
wind and steam. It was only in our 
fathers’ time that electricity on wires, and 
then on wireless waves encircled the earth, 
yet we have cradled atomic change and 
released the latent energy that lights the 
stars, thereby threatening the existence 
of our enemies and of our own children. 
It is the engineer’s destiny to control and 
direct power in order to “provide for the 
common defense, promote the general 
welfare,” and so to help “secure the bless- 


*From an address to Engineering Stu- 
dents, 


ings of liberty to ourselves and our poster- 
ity.” 

As an engineer you are given a favored 
part in this great design; without you 
the plan would be less perfect. When 
you build a bridge, design a dam, perfect 
a process or link power lines together you 
play a role in the achievement of human 
destiny. You therefore owe everything 
that you have to give in honest and sincere 
effort toward engineering progress. Dis- 
honesty is inconceivable in even the small- 
est detail of a professional mission. Care- 
lessness and sloth are but little less re- 
proachable. Integrity and energy deepen 
the luster placed upon the profession of 
engineer by the master builders of the 
past. Disclosure of advances must be 
given freely to aid in educating the engi- 
neers of the future. Thus with each gen- 
eration rising above the teaching of its 
forerunner, progress by employment of 
science is the gift of engineering to man- 
kind. With this gift must go the engi- 
neer’s unending effort that ethics may 
mark its use and morality remain its 
master. 


JouRNAL OF ENGINEERING EpucaTION, Mar., 1952 


10- 
ns. 
lied 
ner- 
1 as 
eful 
tion, 
OST, 
the 
lems 
MON, 
y of 
stal- 
ents 
tors. 
rs of | 
ising 
1 de- 
ly in | 
.Y. 
4 


Dartmouth College 
Annual Meeting, ASEE, June 23-27, 1952 


When the American Society for En- 
gineering Education visits the Dartmouth 
campus for its national meeting next June 
it will be gathering in former Indian ter- 
ritory that retains its tribal character only 
in the traditions of the college and in the 
nicknames of the Dartmouth athletic 
teams. 

It was his zeal in carrying his educa- 
tional and missionary work to the nor- 
thern tribes that prompted the Rev. 
Eleazar Wheelock to transport his Indian 
charity school from Connecticut to Han- 
over, in the New Hampshire wilderness, 
and there to plant the seed for one of 
the nation’s oldest and most distinguished 
institutions of higher learning. The royal 
charter of Dartmouth College was granted 
in 1769 by King George III of England, 
“for the education & instruction of Youth 
of the Indian Tribes in this Land in 
reading, writing & all parts of Learning 
which shall appear necessary and ex- 
pedient for civilizing and christianizing 
Children of Pagans as well as in all liberal 
Arts and Sciences, and also of English 
Youth and any others.” The college, 
whose founding funds had been raised in 
England by the Indian Samson Occom, 
was named for the Second Earl of Dart- 
mouth, its sponsor and benefactor in the 
mother country. 

Dartmouth’s educational work has been 
carried forward without a break for 182 
years—a record of continuous operation 
since its founding that is unique among 
the American colleges of pre-Revolution- 
ary origin. During that long span of 
years Dartmouth has held tenaciously to 
its original character as an undergraduate 
college of the liberal arts. It is true that 


it takes pride in three small but excellent 
graduate schools in medicine, engineering 
and business administration, but its edu. 
cational program centers predominantly 
in the undergraduate college. 


“Dartmouth College Case” 


Aside from the rugged, rather romantic 
founding of the college in the wilds of 
New Hampshire—Vox Clamantis in De- 
serto is the college motto—two events in 
Dartmouth’s history have had particular 
importance in shaping its present char. 
acter and quality. The first was the 
famous “Dartmouth College Case” in 
which Daniel Webster came to the aid of 
his alma mater and successfully argued 
before the U. S. Supreme Court in 181i 
that the New Hampshire State Legislature 
could not violate Dartmouth’s charter and 
transform the college into a state uni- 
versity. This victory for the independent 
college was the great determining factor 
in Dartmouth’s continuing growth as 4 
liberal arts college; and, indeed, it pro- 
vided a safeguard for the independence of 
every private institution in the land. 

The other great influence in Dartmouth’ 
history was the leadership of President 
William Jewett Tucker from 1893 to 1908. 
It was during this administration that 
Dartmouth began its real development 
from a provincial New England college to 
the national institution it is today. The 
broad outlines of modern Dartmouth wer 
clearly envisioned by Dr. Tucker, whi, 
although he had been a_ professor 
theology, proved also to be a bold aul 
skillful administrator. The groundwot 
he laid enabled Dartmouth to enjoy, i 
mediately after World War I, perhaps 
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DARTMOUTH COLLEGE 


the greatest growth and development of 
any historic college in the country. The 
lng administration of Dr. Ernest Martin 
Hopkins, from 1916 to 1945, was the per- 
fect complement to the Tucker period in 
arrying even beyond fruition the plans 
made at the turn of the century. 
Dartmouth’s president today is Dr. 
John Sloan Dickey. He left a distin- 
gushed career in law and government ser- 
viee to become head of the college six 
years ago. He has been intent upon 
sarpening the college’s educational pur- 
pose, with emphasis on public-mindedness 
ssa core attribute of the liberally edu- 
cated man. This sharper focus on useful 
and intelligent citizenship has been most 
strikingly embodied in the Great Issues 
Course, inaugurated in 1947 as a require- 
nent for all seniors. A new Department 
of Russian Civilization, introduced this 
fall, has been another important step in 
rating the liberal arts curriculum to the 
ismes and needs of the modern world. 


Three Associated Schools 


Dartmouth’s all-male enrollment this 
year includes 2,600 undergraduates and 
approximately 175 graduate students in 
the three associated schools. ‘Total en- 
tllment in the latter schools is much 
larger, however, because of the Dart- 
mouth plan of having men begin their 
engineering, medical and business. studies 
inthe senior year. Although it is a New 
England College, Dartmouth draws two- 
thirds of its student body from other sec- 
tins of the country and normally has 
ten from every state. In 1950-51, 
twenty-six foreign lands were also rep- 
teented in the student body, which is 
livided about evenly between men from 
wwlie and private preparatory schools. 
The freshman class, varying from 700 
0 750 each year, is chosen from an 
‘pplication list of three to four times that 
mmber. The admissions plan strives for 
‘“onomie diversity as well as a wide geo- 
staphie spread, and about one-fourth of 
Dartmouth students are granted scholar- 
ips or other forms of financial aid. 
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The amount of such aid this year will 
total $422,000. 

The Dartmouth faculty of some 300 
members is large in comparison with the 
size of the student body and gives a ratio 
of teachers to students of about one to 
nine. Classes average about twenty-two 
men in size, but one-third of all courses 
have less than ten men enrolled. Small 
classes, with close, personal faculty super- 
vision, are especially the rule in the as- 
sociated schools of engineering, medicine 
and business administration. Dartmouth 
faculty members have always enjoyed a 
rare degree of academic freedom and this 
is one of the traditions most zealously 
preserved by the college. 

The Dartmouth curriculum is divided 
into three division: the humanities, the 
sciences, and the social sciences. Thirty- 
two different departments are grouped 
under these three main divisions. In ad- 
dition to Russian Civilization, two other 
new departments were added this fall for 
the work of the Army and the Air Force 
ROTC Units which have joined the Navy 
ROTC Unit on the campus. The Dart- 
mouth educational plan prescribes a 
balanced distribution of courses in the 
freshman and sophmore years, and allows 
freedom of election in the last two years, 
with each student required to major in 
one field of study and to demonstrate his 
mastery of that field by passing a com- 
prehensive examination at the end of the 
senior year. A number of inter-depart- 
mental majors are offered, and this year 
the new Department of Russian Civiliza- 
tion offers the first inter-divisional major 
in the college’s history. 

Students of exceptional ability are per- 
mitted to set their own educational pace 
by doing honors work under faculty 
tutors, and an even greater degree of 
freedom is given each year to a selected 
group of Senior Fellows who pursue their 
studies entirely outside of the regular 
curricular channels. The only degree 
awarded by the undergraduate college is 
that of Bachelor of Arts. The Master’s 


degree is awarded each year to a small 
number of Teaching Fellows, usually in 
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Baker Memorial Library, Dartmouth College 


the sciences, and in a rare instance a 
graduate student might receive his Ph.D. 
at Dartmouth. 

The Great Issues Course, now in its 
fifth year, has attracted wide attention 
throughout the college world and has pro- 
vided the pattern for similar courses in at 
least twenty other institutions. Two fea- 
tures of special interest are the Public 
Affairs Laboratory in Baker Library and 
the plan of visiting lecturers whereby 
authorities of national and international 
repute are brought to the campus to lec- 
ture on each issue and to remain over for 
a give-and-take discussion with the senior 
class the next day. 


Baker Library, which has a spe¢il 
basement wing devoted to the Publi 
Affairs Laboratory, houses 700,000 wl 
umes and in its scholarly resources otl- 
ranks the libraries of most of the lame 
universities of the country. When it Ws 
completed in 1928 it provided the exeep 
tional center needed for the modern Dart 
mouth curriculum with its emphasis ® 
individual work and extensive reading i! 
the student’s chosen field of study. Bake 
Library is operated on an informal bass 
with an open-stack policy, a Tower Row 
for recreational reading, and smokilz 
permitted in some of the reading roous 
The walls of the Reserve Room 
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decorated with the famous murals by the 
Mexican artist Orozeo. Covering three 
thousand square feet of wall space, the 
murals use the Aztee legend of Quetzal- 
coatl, the Great White Father, to depict 
the story of civilization on the North 
American continent. 

Baker Library, with its white Colonial 
spire, dominates the campus. Except for 
some of the earlier buildings, the Dart- 
mouth plant is of Georgian Colonial 
design. It spreads out over 175 acres of 
a plain on the east bank of the Connecti- 
eut River, dividing line between New 
Hampshire and Vermont. The college is 
excellently equipped in its phyiscal plant 
of fifty modern buildings, valued at more 
than ten million dollars. Total assets of 
the college also include endowment funds 
of twenty-eight millions. 


Winter Sports 


The north country location of the col- 
lege has fostered a distinctive sort of 
undergraduate life that has led to the 
widespread associating of Dartmouth’s 
name with outdoor life and winter sports. 


The major extracurricular activity on the 
campus is sponsored by the Dartmouth 
Outing Club, which offers a varied, year- 
round program that takes advantage of 
the magnificent natural environment of 
the college. The club maintains a chain of 
eighteen cabins and additional shelters, 
extending from the Vermont hills, just 
across the river, through the White Moun- 
tains to the Dartmouth College Grant of 
27,000 acres 140 miles north. Over one 
hundred miles of mountain trails are also 
maintained, and at Mt. Moosilauke, called 
“Dartmouth’s Mountain” because the col- 
lege owns the peak and one whole side, 
the D.O.C. operates the Moosilauke Ra- 
vine Lodge, a huge rustic camp where 
meals and lodging are available to the 
public as well as to Dartmouth men. Just 
this year Dartmouth has inherited from 
one of her graduates the summit of Mt. 
Washington, highest point in New Eng- 
land, and the famous cog railroad that 
runs up one side of the mountain. 

The Dartmouth Winter Carnival, a spot 
of relaxation between semesters every 
February, is sponsored by the Outing 
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Club, and so is the Dartmouth ski team, 
which for many years has been pre- 
eminent in this increasingly popular 
sport. The selection of six Dartmouth 
men for the 1952 U. S. Olympic ski team 


is striking evidence of the place that ski- © 


ing holds in Dartmouth’s extracurricular 
life. Nearly every major college acquires 
some sort of trademark or distinction in 
the public mind, but it is doubtful if any 
other institution has ever been accorded 
virtual ownership of a season as has 
Dartmouth with respect to winter and the 
outdoor sports that go with the season of 
snow and ice. 

No description of Dartmouth should 
close without mention of the nationwide 
organization of alumni that has become 
one of the college’s greatest assets. One 
of the pioneer achievements of Dr. 
Tucker’s administration nearly sixty years 
ago was to assign to the alumni a central 
and serious role in the work of the college.. 
On this foundation Datmouth has built 
steadily and with great success, so that 
every year more than a thousand gradu- 
ates serve in official and semi-official 
capacities, while the rank and file of the 


Summer 


The Executive Board of the ASEE has 
authorized sponsorship of summer schools 
proposed by the Electrical Engineering 
Division and the English Division, Both 
summer schools will be held at Dartmouth 
College preceding the Annual Meeting. 

The theme for the Electrical Engineer- 
ing Division Summer School will be “Un- 
dergraduate Teaching of Electrical Cir- 
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25,000 alumni render a continuing sup- 
port without which Dartmouth could not 
have reached its prominent place in Amer- 
ican higher education. The work of the 
alumni has been especially effective in the 
Selective Process of Admission, under 
which they handle the entire interviewing 
job, and in fund-raising. The Dartmouth 
Alumni Fund this past year raised $577,- 
000 from 15,400 contributors. The per- 
centage of alumni giving to the annual 
fund—this year’s record was 65 per cent 
of all graduates and non-graduates—gives 
Dartmouth unchallenged first place in this 
aspect of alumni support. 

The intense loyalty of Dartmouth men 
is ascribed partly to the north country 
location of the college, where the com- 
parative isolation, the traditions, the mas- 
culine, outdoor life, the concentration in 
the college itself, all contribute to a unique 
and lasting spirit. Members of the Amer- 
ican Society of Engineering Education, 
visiting the quiet New England village of 
Hanover next June, may wonder whether 
this can all be truly so, but for Dartmouth 
men everywhere it is one of the cer- 
tainties of life. 


Schools 


euits and Fields.” It will be held on 
June 20 and 21, 1952, and the registration 
fee will be $1.50. For further informa- 
tion, address Dr. J. D. Ryder, Electrical 
Engineering Department, University of 
Illinois, Urbana, Illinois. 

A summer school on Sanitary Engi- 
neering has been proposed by the Civil 
Engineering Division. 
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“What Type of Training Should Industry 
Provide for Co-op Engineering Students?”* 


By THOMAS HAND 
Acting Head, Research Dept., Corhart Refractories Co., Louisville, Ky. 


I had the fortunate experience of at- 
tending an engineering school that was 
one of the pioneers in the co-operative 
plan of education. Having completed the 
required four years in the “salt mines”— 


one of the years being devoted to partic- ° 


ipation in the co-operative plan—I was 
fortunate in rising to a position with my 
company, in which I employ and super- 
vise co-operative students from my alma 
mater. 

Unfortunately, all my industrial co- 
operative work was limited to one com- 
pany and all my experience in supervising 
co-op engineering students has been with 
the same company. Thus, I can not be 
sure that our own plan will fit other 
industries. 

I can’t help thinking back to my school 
days when my fellow classmates would 
gather in bull sessions and swap experi- 
enees concerning their co-op jobs. At 
that time—the late 30’s—co-op jobs were 
often considered simply as a source of 
cheap labor for the Louisville area. Wage 
rates of 25 cents to 50 cents per hour were 
common, and the type of work performed 
was common labor, severely lacking in 
engineering aspects. This sort of thing 
was, at that time, quite permissible; shop 
wiionization had not taken place to any 
major extent. Those were the days when 
supervisors were a part of the working 
foree, and it was sometimes difficult to 


* Presented at the Midwinter Meeting of 
the Cooperative Education Division, ASEE, 
at the University of Florida, January, 1951. 
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draw a line between management and 
labor. 
Today, the pendulum has swung to an- 
other extreme. Most labor unions look 
upon the presence of the co-op engineer- 
ing student as an infringement upon their 
private rights; any position held by the 
co-op student takes bread from the mouth 
of a union member. This has been a 
deterrent to the co-op engineering pro- 
gram and has limited its actual use in 
many training programs. Attempts are 
now being made by several companies in 
the Louisville area to correct this fault. 
My own personal feeling on the subject 
is that the young engineer misses a lot if 
he does not have the experience of work- 
ing with his hands in industry before 
assuming a more responsible position. 


Learning by Doing 


There are two views on this problem: 
First, there is the old school view, which 
is based upon “learning by doing” and 
which, incidentally, is the plan usually 
followed by the engineering school in re- 
quiring a student to perform laboratory 
experiments. I have never found a better 
training method than the old “do! do! do!, 
get your hands dirty, dig into the thing, 
find out what makes it tick” type of thing. 
Experiences of this sort can never be ob- 
tained at a school or office desk. For 
example, you can read all you want about 
the operation of a metal cutting lathe, 
but you’ll never know its real use and 
limitations until you get your hands on 
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one of the things and actually perform 
the operation 

Now, let us consider the other view on 
the problem. If we are prevented from 


allowing the co-op engineering student to . 


work in our manufacturing facilities, the 
only other positions that could offer the 
essential training are in the laboratories 
and engineering offices And even the 
laboratory, in certain industries, comes 
under the control of the local labor union 
and is thus eliminated as a training 
ground. In this respect, we are limited 
in applying the technique of “learning by 
doing.” Therefore, we must educate our 
students, by book learning and conference 
discussion techniques. 

In developing a program of co-op engi- 
neering training, let us first set down the 
ideal program; then discuss a practical 
application of that program 

Where do our engineers usually wind 
up their careers, say 30 or 40 years after 
graduation from school? It goes without 
saying that the majority of engineering 
graduates wind up their careers in execu- 
tive positions somewhat above the fac- 
tory supervision level. Thus our training 
program should be similar to that of 
executive training and also supply the 
technical applications of engineering. 
The two must go hand in hand. If we 
slight one in favor of the other, we may 
bend the twig in the wrong direction A 
balanced program taking into account 
both these requirements would be ideal. 
The following program combines engi- 
neering training and executive training: 


Engineering Training 


1. Skills of the Industry 

2. Related Training 

- Math and Shop Problems 
. Science of the Industry 
. Blueprint Reading 

. Product Knowledge 

. Manufacturing Processes 
. Maintenance of Equipment 
. Job Methods 

. Safety and Housekeeping 

. Waste Elimination 

. Engineering Economy 


ao 
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7. Research—New Products 
8. Research—New Techniques 
9. Sales Techniques 


Executive Training 


. Human Relations 

. Company Policy 

. Company Morale 

. Job Relations 

. Promotion Opportunities 

. Labor Relations 

. Economics 

. Business Ethics 

. Safety Standards 

10. Labor Contracts 

11. Law (Corporation and Labor) 
12. Forecasting New Developments 
13. Research Methods 

14. Public Speaking 
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Subjects in this program have been 
arranged in the order of their importance, 
Theoretically, all should be given to an 
engineer who will eventually hold an 
executive position. Naturally the two 
areas should be sandwiched together in 
outlining the actual program. 

To give the co-op engineering student 
a thorough training in all these subjects 
in his alloted time would be impossible. 
As a matter of fact, it requires a lifetime 
to become proficient in all these phases 
of management. But I set out to outline 
an ideal training program and this is it. 


Ideal Program in Practical Form 


Now, let me take this ideal program 
and try to fit it into a practical, useful 
form. In developing a practical program 
we must first make some assumptions. 
This program is designed to fit a small 
to medium-size industry with, say, les 
than 1000 employees. In industries of 
larger size there is usually a full-time 
training program functioning, which can 
easily be adopted for co-op engineering 
training. Here, I think, we are concerned 
with the average company where full-time 
training programs are not always feasible. 

Generally speaking, in smaller indus 
tries four departments require some type 
of engineering skill: Production, Engi 
neering and Maintenance, Development 
and/or Research, and Sales. 
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TRAINING FOR CO-OP ENGINEERING STUDENTS 


Let us assume that we are going to 
start with a co-op engineering student 
who has not yet had any industrial ex- 
perience and develop a well-rounded pro- 
gram of training for him. This student 
has probably just finished his basic studies 
in mathematics, chemistry, and physics. 
He has been oriented to think of things 
in scientific terms. He may have an idea 
that all that is necessary to solve a prob- 
lem in industry is to set up a mathematical 
equation or possibly a physics experiment, 
collect the data, set them into the proper 
pattern, and get the answer. Problem 
solved! Next problem. Simple, isn’t it? 
let’s not kid ourselves; I know. I went 
through that stage, and the majority of 
students go through the same stage. 

Now this could be a definite detriment 
to co-op training if it is not fully realized 
and corrected as soon as possible. First 
impressions are difficult to eradicate. It 
is not necessarily the fault of the school: 
these boys have been sitting at a desk for 
eight hours a day, five or six days a week, 
for at least one and usually two years. 
They have had theory, pounded into their 
heads until it runs out their ears. Then 
all of a sudden comes: a sad awakening: 
the realization that it’s not so easy to 
apply all these theories to actual problems 
and make them work as they may have 
been led to believe by the textbooks and 
their professors. i 


Where to Start 


Our student is an individual—full of 
seienee and extremely anxious to put it 
to some practical use. Where shall we 
start him off to lessen his suffering when 
the light finally dawns? 

Looking over the four basic engineer- 
ing departments, we find that develop- 
ment, control, research, or one of their 
related components would be the most 
likely choice. Here would be the depart- 
ment to apply most directly the basic 
engineering fundamentals in which the 
student has had his training 

A typical first quarter training pro- 
gram might take the following form: 
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Development—Researeh—Control 

Typical examples: 

1. Control work on process or product. 

2. Routine testing of product. 

3. Physical measurements on new prod- 
ucts. 

. Preparation of laboratory samples. 

. Gathering data from experiments. 

. Gathering data from records. 
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Now that our co-op student is located, 
we are ready to discuss his duties within 
the department. This program will have 
to be quite general, because every industry 
is different—at least to some degree—in its 
manufacturing processes. In the majority 
of laboratories, certain routine control 
duties in some way reflect their findings 
toward control of the product or process 
being carried on or produced in the man- 
ufacturing department. This, we feel, is 
an ideal location to begin a co-op training 
program. There is usually a simple 
“cookbook” technique that has been re- 
peated daily for many years We know 
its limitations from past experience and 
usually take the results from the control 
operation with a grain of salt for a short 
time until our student has mastered the 
necessary technique. Shortly he will be 
able to turn in reliable and dependable 
results. 

Another caution we consider important 
is the choice of the particular student for 
certain operations. If the control opera- 
tion is fundamentally based on physics, 
we normally expect new co-op engineer- 
ing students from any branch of engineer- 
ing to perform satisfactorily. However, 
if the operation happens to be chemical, 
such as a chemical analysis, we are most 
cautious whom we might pick to fill the 
job. In the past, we have noted resentment 
when we asked mechanical or electrical 
engineering students to perform chemical 
operations. This should be avoided in the 
initial stages, if possible. Let us not for- 
get initial impressions; they may come 
back to haunt us later. 

Along with such control work, we sug- 
gest frequent trips into the production 
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department with a trained man familiar 
with the process. If meetings are held in 
the student’s department on topics that 
are of some value—yet not confidential— 


we find it best to admit the student as’ 


an observer. He should not take active 
part in the discussion until at least his 
second quarter of co-operative work has 
been completed. 

After one quarter of co-operative work, 
we feel that the student should be suf- 
ficiently oriented in industrial procedure. 
He no longer needs to be babied but can 
be given projects not necessarily in his 
chosen line of engineering. We feel that 
approximately 75% of the student’s time 
should be spent in performing his regular 
job and the other 25% should be given 
over to plant inspection trips, discussion 
of processes, or problems in the industry. 

As for human relations, we do not stress 
this point too much during the first ¢co- 
operative period, for two reasons: (1) 
the student himself is going through a 
drastic change, and (2) we are also get- 


ting acquainted with him and his peculiar- 


ities. 

During the second quarter of co-opera- 
tive work, we usually try to acquaint our 
students with our plant engineering and 
maintenance departments. If the student 
is scientifically inclined, we usually allow 
him advanced training with the develop- 
ment, research, or control departments. 
A typical program for the second quarter 
might take the following form: 


Plant Engineering and Maintenance 
Typical examples: 

. Drafting 

. Plant Layout and Planning 

. Testing of New Equipment 

. Maintenance of Production Equipment 
. Blueprint Checking 

. Simple Equipment Design Problems 
. Bill of Materials for Construction 


ND 


Development, Research, Control 
Typical examples: 

1. Research project operator 

2. Special development problems 
3. Production problems 
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4. Time Study 

5. Patent Research 

6. Library Research 

7. Construction of Laboratory Equipment 


Human Relations Training 


During the second quarter, we begin our 
human relations training. The student js 
invited to attend supervisor meetings and 
allowed to become a member of the Con- 
pany Management Club, which hold 
monthly dinner meetings away from the 
plant. The student is given the opportu. 
ity to meet the operating staff. His work 
is so assigned that he must make contact 
with individuals or groups in order to 
advance. For example, if the student is 
assigned to the engineering department, 
he must make frequent trips into the plant 
in order to obtain dimensions for drav- 
ings of construction projects. Usually he 
needs some help. He must go to a fore. 
man of the construction or maintenance 
crew, who in turn assigns one of his men 
to aid in obtaining the necessary dimen- 
sions. In other words, we force the 
student to make personal contact. If the 
student is placed on library or patent re 
search work, he must hold frequent dis- 
cussions with whoever is in charge of the 
project. 

Only rarely is a student allowed to work 
alone or to lead a project during his 
second or third co-operative period. 
However, we have had students—partie- 
ularly in the electronic field—who were 
more advanced in their type of work than 
any of our staff. In such case, we would 
outline the project, give the required re 
sult, and put the student on his ow. 
Meetings are held on each project two o 
three times a week, and members of the 
staff are asked to discuss the project with 
the student. Believe it or not, sometimes 
the staff members get a liberal education 
from the student. This association with 
students keeps the staff members on thei 
toes and encourages them to keep abreast 
of recent developments. 

During the second quarter, the student 
is encouraged to keep accurate recoris 
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of his findings, if his position calls for 
such records. Each project is brought up 
to date in the form of a written report at 
least once a month. When a project is 
completed, a final report is written and 
presented by the student. This gives the 
student the feeling of having contributed 
to the organization. 


Shift Within Production Department 


If the student returns to the Company 
for his third period of co-operative work, 
it usually means that he is “on the inside.” 
He is probably well liked and quite cap- 
able of fitting into the organization. 
The third quarter is usually spent with 
the production department. Typical ex- 
amples of such work are: 


Production Department 
Typical examples: 


1. Time Study 

. Record Clerk 

. Assistant to Department Supervisor 
. Special Production Problems 

. Observer for Quality Control 

. Order Checking before Shipment 

. Inventory Control 

. Stock Room Clerk 


The student should be shifted from one 
job to another during his three months 
employment in the production department 
to give him the opportunity of meeting 
and working with many people. One 
month is usually the maximum time he 
spends in any position. He receives train- 
ing in labor relations, the labor contract, 
how to give orders, how to discipline em- 
ployees, personality development, how to 
work with people, and numerous other 
_ necessary to the position he may 
old. 

If the student passes through the pro- 
duetion period with honors and chooses to 
return to the company for his fourth and 
last co-operative period, he is usually 
given training in the sales department. 
A typical schedule of such training is as 
follows 
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Sales Department 
Typical examples: 


. Drafting 

. Equipment Design 

- Product Installation Drafting 

. Product Design 

. Bill of Material Preparation 

. Field Trips 

. Customer Contact 

8. Observer of Product Installation 


NID OP 


Usually the personality of the student 
must be fairly well developed by this stage 
of the training program. He is given 
every opportunity to work out complete 
problems by himself, then discuss his work 
with his superiors. Report writing is 
emphasized ; all customer contact and field 
trips must be reported in detail. He is 
instructed in the use of company records 
and where necessary information can be 
obtained. 


Key Positions Filled by Former 
Co-op Students 


Our experience with this type of pro- 
gram has been very satisfactory. We are 
most appreciative of the opportunity to 
have students work with us; we all profit 
from the experience. Several key posi- 
tions with the company are now held by 
men who originally entered our employ- 
ment through the cooperative plan. It 
has the distinct value of allowing us to 
sereen people thoroughly. Sometimes we 
purposely throw stumbling blocks in their 
paths so that we may observe their tech- 
nique in solving knotty problems. If 
they make the grade, they are the men we 
are looking forward to having as key 
figures in our organization. 

In preparing this talk, I requested the 
opinions of several co-operative students 
on what they wanted to get from their 
co-operative work. You might be in- 
terested in their side of the problem. 
Here is a list of the high points they 
would like to stress in their training work: 


Contacts with industrial relations 
Personality in supervision 
Leadership in training 
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Opportunity of gaining respect of their 
superiors 

Discipline 

Cooperation 

Orientation 

Working with people 

Facts and figures 


Conerete examples of industrial economy 
Cost economy 
Engineering economy 


_ Practical engineering experience 


Typical engineering problems 
How to think 
Hard work and plenty of it 


College Notes 


To meet the increasing demand from all 
types of planning agencies for engineers 
who have knowledge of planning methods 
and techniques, the College of Engineer- 
ing at Rutgers University will offer for 
the first time in September 1952 a cur- 
riculum leading to the degree of Bachelor 
of Science in Planning Engineering. The 
new program will incorporate courses in 
city and regional planning with a basic 
core of engineering subjects. The city 
and regional planning sequence may be 
taken not only by engineers, but also by 
students majoring in Economics, Sociol- 
ogy, and Political Science. Thus, Rutgers 
will bring together in the planning courses 
students representing the major fields 
which are involved in planning operations. 


Harold L. Hazen, Head of the Depart- 
ment of Electrical Engineering at the 
Massachusetts Institute of Technology 
since 1938, will become Dean of the In- 
stitute’s Graduate School next July, James 
R. Killian, Jr., President of the Institute 
announced. Harold Hazen will succeed 
John W. M. Bunker, who has been Dean 
of the Graduate School since 1940. John 
Bunker, who joined the Institute’s staff in 


1921 as an assistant professor of physiol- 
ogy and biochemistry in the Department 
of Biology, will retire at the end of the 
academic year. 


Professor Frank A. Record has been 
appointed chairman of the electrical engi- 
neering department at Clarkson College 
and Dr. Theodore S. Renzema has been 
named chairman of the physics depart- 
ment. 


The Board of Education of Wayne 
University announced the acceptance of 
grants totalling $200,000 from General 
Motors Corporation and the Ford Motor 
Company for expansion and maintenance 
of the large-scale computing machine lab- 
oratory at Wayne University. 


A grant of $400,000 to the Massa 
chusetts Institute of Technology from 
the Edwin Sibley Webster Foundation 
to establish an Edwin Sibley Webster 
Professorship of Electrical Engineering 
was announced by Dr. Karl T. Compton, 
Chairman of the Corporation of the Ir 
stitute. 
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Determining Teaching Objectives 


By FRANK KEREKES 


Assistant Dean and Professor of Civil Engineering, Iowa State College 


Today a great body of men, including 
those outside as well as inside of educa- 
tional circles, has arrived at the impor- 
tant conclusion that there is but one uni- 
fed fundamental objective for higher 
education in a democracy. This objective 
is achieved when through the processes 
of higher education young men and 
women develop their intrinsic abilities 
to perform, in a creditable manner, the 
work they want to do and to integrate, 
through service, their lives with those of 
the other members of their community, 
State and Nation. 


Twofold Objective of Engineering 
Education 


In order that engineering students may 
attain this fundamental objective their 
education must be planned to enable 
them to enter the engineering profession 
not only proficient in the scientific-tech- 
nological areas of subject-matter but 
also well founded in the humanistic-so- 
cial areas of relationships with society. 
With objectives clearly developed in 
these two areas the engineering educator 
has at his disposal the material upon 
which he can base essential teaching ob- 
jectives, 

The objectives of the scientific-techno- 
logical and the humanistic-social areas are 
the end results in subject-matter which 
the students should possess in proportion 
to their capacities to benefit from educa- 
tion. 

The teaching objectives are the end 
results which the students should acquire 
in the development of their mental power, 
personal attitudes, and habit formations 


as a result of the efficiency and effective- 
ness of the contacts with the members of 
the faculty. 

Each and very course should be. so 
planned and so conducted by the teacher 
that the students are progressively nearer 
to the achievements of the scientific-tech- 
nological and humanistie-social objectives 
because the qualified teacher is progres- 
sively achieving the end results set forth 
in his teaching objectives. 


Objectives of the Humanistic- 
Social Stem 


On the one hand it should be clearly 
understood from the beginning that the 
scientific-technological stem applies only 
to the designation of the type of work 
and nature of thought and approach to 
a problem which sets the professional 
engineer apart in his community. On 
the other hand, the humanistic-social 
stem should be common to all men bene- 
fitting from the opportunities implied in 
higher education. 

The humanistic-social area of higher 
education and its subsequent application 
provides the universal medium in which 
man must function as a member of society. 
It is the medium in which each of us con- 
tributes our worth to the functioning of 
the community in which we live, be it the 
home town, the State or the Nation; it is 
the medium in which each of us par- 
ticipates and shares in the integrated 
worth of the entire community. 

We, as engineers, must give to as well 
as take from the benefits of our environ- 
ment. The development of the humanistic- 
social consciousness of the individual, be 
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he business man, or doctor, or lawyer, or 
public official, or craftsman, or engineer, 
provides him with the fundamental pre- 
requisites to enjoy the privilege of serv- 


ing and being served by the members of - 


his community; provides him with an 
understanding of his own problems and 
aspirations in terms of the problems and 
aspirations of others in his community; 
and, finally, provides him with the power 
and satisfaction that comes from the real- 
ization that he is carrying his full share of 
the responsibilities of community partic- 
ipation, cooperation and leadership in 
compensation for the privilege of being an 
educated man as well as a respected and 
proficient engineer. 

“Humanistic-social thought dealing 
with the moral, ethical and political as- 
pects of man and his institutions seeks 
to question situations, to phrase prob- 
lems, to gather evidence, to weigh values, 
to make judgments and to direct conduct. 
It is subjective, qualitative, and seldom 
free from preconditioned emotional atti- 
tudes. Its pursuit in an atmosphere of 
neutral detachment is practically impos- 
sible. Conclusions are usually in terms 
of good or bad, right or wrong.” 

The 1940 report of the Committee on 
Aims and Scope of Engineering Curric- 
ula gives the following statement of ob- 
jectives for the humanistic-social stem: 


“1. Understanding of the evolution of 
the social organization within which we 
live and of the influence of science and 
engineering on its development. 

2. Ability to recognize and to make 
a critical analysis of a problem involv- 
ing social and economic elements, to ar- 
rive at an intelligent opinion about it, 
and to read with discrimination and pur- 
pose toward these ends. 

3. Ability to organize thoughts logi- 
eally and to express them lucidly and 
convincingly in oral and written English. 

4. Acquaintance with some of the 
great masterpieces of literature and an 
understanding of their setting in and 
influence upon civilization. 
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5. Development of moral, ethical, and 
social concepts essential to a satisfying 
personal philosophy, to a career con- 
sistent with the public welfare, and to q 
sound professional attitude. 

6. Attainment of an _ interest and 
pleasure in these pursuits and thus of 
an inspiration of continued study. 


Objectives of the Scientific-Tech- 
nological Stem 


According to H. S. Rogers: “Scientific. 
technological thought dealing with na- 
ture and her forces makes an effort to 
observe, to describe, to classify, to ana- 
lyze, to explain and to use constructively. 
It is objective, quantitative and logical 
and is pursued in an atmosphere of neu- 
tral detachment. It may be applied in 
certain humanistic-social studies as for 
example in the field of economics. Con- 
clusions are usually in the terms of 
truth or falsehood. This stem deals with 
objective realities. 

“Conclusions are accepted tentatively. 
We speak of principles and laws as 
truth with full realization of the fact 
that they are conditioned by the present 
state of knowledge. We utilize princi- 
ples which we know to be inaccurate be- 
eause they are currently the most useful 
tools available for the solution of prac- 
tical problems. Knowledge is consid- 
ered progressive and the current state 
approves and accepts, or corrects and 
amends the earlier.” 

The Report of Committee on Aims and 
Scope of Engineering Curricula, Dean 
H. P. Hammond, chairman, contains the 
following specific objectives for the sci- 
entific-technological stem: 


1. Mastery of the fundamental scien- 
tific principles and a command of basie 
knowledge underlying the branch of 
engineering which the student is pursu- 
ing. This implies: 


a. Grasp of the meaning of physical 
and mathematical laws, and knowledge 
of how they were evolved and of the 
limitations in their use; and 
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pb. Knowledge of materials, machines, 
and structures. 


9. Through understanding of the engi- 
neering method and elementary com- 
petence in its application. This re- 
quires : 

a. Comprehension of the interesting 
elements in situations which are to be 
analyzed ; 

b. Ability to think straight in the ap- 
plication of fundamental principles to 
new problems; 

ce. Reasonable skill in making approxi- 
mations, and in choosing the type of ap- 
proach in the light for solution—in sum, 
a foundation for engineering judgment; 

d. Resourcefulness and originality in 
devising means to an end; 

e. Understanding of the element of 
cost in engineering and the ability to 
deal with this factor just as competently 
as with technological factors. 


3. Ability to select the significant re- 
sults of an engineering study and to 
present them clearly and concisely by 
verbal and graphic means. 

4. Stimulation of a continuing interest 
in further professional development. 


Differentiating Characteristics of an 
Engineering Curriculum 


The Institute of Civil Engineers was 
founded in 1828 in London. On a sub- 
ject-matter basis this one society sufficed 
the common technical and professional 
needs of its members. Even as late as 
1852 when the American Society of Civil 
Engineers was founded one society of- 
fered the necessary and sufficient service 
to engineers of that era. Since then 
there were founded what we call the prin- 
cipal branches of engineering such as 
mechanical, mining and metallurgy, elec- 
trieal, chemical. Since 1900 these prin- 
cipal branches began to sprout twigs, 
twigs that in many instances have grown 
into branch size. Civil engineering, for 
example, also is represented by the 
American Railway Association, the 
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American Concrete Institute, The Amer- 
ican Waterworks Association. The same 
subdivision on a subject-matter basis is 
taking place in other engineering socie- 
ties. 

On the one hand this trend in speciali- 
zation continues as the subject-matter 
knowledge grows by leaps and bounds 
in every particular area of application. 
Furthermore, this trend in engineering 
specialization will continue to form new 
groups which will devote themselves to 
ever narrower fields of subject-matter in 
terms of basic scientific fundamentals, 
new technological science, technological 
empirical data, practical applications, 
and engineering experience. 

On the other hand engineering educa- 
tion must continue to emphasize the at- 
tainment of the objectives common to all 
engineering. Because specialization is 
the natural and logical trend in engineer- 
ing practice it becomes all the more im- 
portant for the engineering educator to 
determine the basic objects by which to 
prepare men for broad responsibilities 
of the engineering profession, for rigor- 
ous intellectual requirements, for profes- 
sional attitudes toward and habits of 
work, and for attitudes toward people, 
life and professional standards. In 
order that the students may achieve these 
ends the engineering educator needs to 
formulate specific teaching objectives 
and techniques. 

In an effort to include only those 
characteristics of the responsibilities of 
an engineer which clearly differentiate 
his education, knowledge and training 
from those of other professional men, 
Dean S. C. Hollister in behalf of the 
Committee on Engineering Schools of the 
Engineering Council for Professional 
Development formulated, in October, 
1949, a statement that will. in all prob- 
ability be acceptable to most engineering 
educators and to practicing engineers. 
He proposes that 

“An engineer is characterized by his 
ability creatively to apply scientific prin- 
ciples to design or develop structures, 
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machines, apparatus or manufacturing 
processes, or works utilizing them singly 
or in combination; or to construct or 
operate the same with full cognizance of 
their design, and of the limitations of be- 
havior imposed by such design; or to 
forecast their behavior under specific 
operating conditions; all as respects an 
intended function, economics of opera- 
tion, and safety to life and property.” 

The engineering educator is challenged 
to formulate teaching objectives that will 
apply to the education of all engineering 
students regardless of the special field of 
engineering they may choose to follow. 
These teaching objectives must be related 
to the functioning of thought, to the 
strengthening of character, personality 
and ideals, to the establishment of ethical, 
moral and political values, and to the de- 
velopment of effective habits of behavior 
‘and work. The purpose of these teach- 
ing objectives, then, will be achieved in 
proportion to the individual student’s 
capacity for development and to the in- 
dividual teacher’s skill in the art and sci- 
ence of engineering and education. 


First Objective 


The engineering curriculum is the pre- 
seribed course of study, a framework, 
within which all the subject-matter ob- 
jectives are to be achieved. There then 
follows 


TEACHING OBJECTIVE ONE: To design 
a curriculum which will include only 
those courses that are fundamental to 
every branch of engineering, that are 
basic to the particular curriculum of spe- 
cialization, and that are generally useful 
to an educated person. 

Objective One will be achieved when 
each teacher, in collaboration with his 
associates, arrives at acceptable answers 
to the following questions in terms of the 
conditions expressed in Teaching Objec- 
tive One: 

a. What are the basic courses in the 
humanistic-social stem including English, 
literature, history, economics, psychol- 
ogy, and human relations essential to the 
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pursuit of engineering work and to the 
participation in community responsibili- 
ties? 

b. What are the basic courses jn 


- mathematics, chemistry, physics, geology 


and biology essential to the development 
and understanding of the fundamental 
technological sciences—statics, strength 
of materials, dynamics, fluid mechanics, 
thermodynamics, electronics, aerodynam- 
ies, and soil mechanics? 

e. Which of the technological sciences 
are common to all branches of engineer- 
ing and which are necessary to the spe- 
cialized branches of engineering? 

d. Which applied technological courses 
are absolutely essential adequately to 
prepare a student for entering his chosen 
branch of engineering? 

e. How far shall the engineering col- 
leges go in designing special curricula 
for offshoots from the established major 
branches of engineering? That is, shall 
engineering educators design complete 
curricula in Construction Engineering, 
Radio Engineering, Foundry Engineer- 
ing, Welding Engineering and the like? 


Second Objective 


The individual courses in each eurric- 
ulum are the mediums in which the ma- 
nipulative techniques, knowledge, funda- 
mental theories, and technological prac- 
tices and standards are learned by the 
students. Furthermore, and importantly, 
these individual courses offer the medi- 
ums for direct student-teacher contacts. 
These lead to 


TEACHING OBJECTIVE Two: To develop 
in each course the abilities which each 
student should acquire and improve. 

Objective Two will be achieved when 
each teacher will formulate his answers 
to the following questions: 


a. What manual and operating skills 
are absolutely essential in future courses 
and later engineering practice? 

b. What basic knowledge—generie 
principles, simplifying assumptions, 
piricisms, derived principles and working 
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formulas, and specifications and codes of 
practice—should be included as the mini- 
mum requirement for subsequent use by 
the student in college and in engineering 
practice? 

e. What opportunities does the course 
offer for the exercise and development of 
reasoning power which will enable the 
student to arrive at correct conclusions 
whieh can be verified? 

d. How can the exercise of judgment 
be introduced throughout a course so that 
the student may make tenable decisions 
and choices based upon previous experi- 
ences in work, theory and application? 
These judgment decisions are made with- 
out formal process of solving the prob- 
lem. Since judgment is based on past 
experiences the mind rapidly associates 
the new situation with similar situations 
in the past and arrives at a selection, 
choice, conclusion or solution. 

e. What opportunities does the course 
offer for creative thinking by the stu- 
dent? 

Third Objective 


In commenting on who is a good 
teacher, W. H. Lancelot concludes, “In- 
deed, most of us will‘agree that the deep- 
est currents of our lives have been 
turned and strengthened by our really 
good teachers; and most of us know full 
well which ones exercised this fateful, yet 
beneficent, influence over us. How they 
accomplished these things is probably 
not clear to us even yet. We can see, 
however, that the skill which they pos- 
sessed was of a strange order. It was 
unlike the skill of the surgeon, or the 
engineer, or the scientific investigator. 
It may even appear to have been a higher 
order of skill than any of these processes; 
and this may be true, since teachers deal 
not only with processes of life and na- 
ture, as do they, but with things that are 
even less tangible and predictable and 
that are harder to control, such as mental 
activity and human emotions.” 

Certainly, those teachers who are con- 
sidered to be good by generation after 
generation of students must possess a skill 
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in the art and science of teaching on a 
scale comparable to the skill of the em- 
inent lawyer, doctor, engineer, minister or 
business man. The recognition that there 
is a science to teaching leads to 


TEACHING OBJECTIVE THREE: To 
master the teaching skills whereby the 
objectives of the curriculum as a whole 
and of each course as a unit may be 
achieved in a positive manner by the 
students. 

The teacher will achieve this objective 
when he perfects his skills in motivating 
his students té take full advantage of the 
opportunities offered in each course for 
the development of their manual, mental, 
moral and social capacities. 

To acquire and to improve these 
teaching skills and thereby to achieve 
Teaching Objective Three each teacher 
must devote careful and intelligent effort 
in answering the following questions. 


a. What are the principles of arousing 
genuine interest and how can these prin- 
ciples be applied in each course? 

b. How can the students be stimulated 
to strive toward high ideals and mature 
purposes? 

ce. What techniques are available to the 
teacher so that his students will gain a 
true relationship between new facts, theo- 
ries and principles and those already 
experienced? How can the ability to 
understand be stimulated and strength- 
ened? 

d. What are the techniques by which 
the abilities, namely, manual skill, basic 
knowledge, reasoning, judgment and cre- 
ative thinking, may be put into action 
spontaneously as they are needed by the 
students? 

e. What means are available to the 
teacher to bring about those emotional 
responses and attributes which give the 
students the urge toward high and worthy 
professional and community achievement? 


Fourth Objective 


Perhaps the most characteristic fune- 
tion performed by the engineer is that 
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of solving problems. In the solution of 
his problems the engineer employs a defi- 
nite sequence of thought and a special 
body of knowledge based upon facts and 


principles which have been classified as . 


follows in the 1944 Report of Committee 
on Engineering Education After the 
War: 


1. Generic Principles of the funda- 
mental sciences. 

2. Basic Assumptions which are made 
for the purpose of simplifying the con- 
ditions of the problem and the related 
mathematical solution of” the physical 
phenomena. 

3. Empiricisms such as physical con- 
stants and properties of materials which 
have been observed and measured in the 
field or in the laboratory. 

4. Derived Principles forming the 
theoretical and fundamental background 
for the applied engineering practice. 

5. Specifications, standards and codes 
which represent the engineering profes- 
sion’s accumulated experience in analysis, 
design, production and construction. 


Since the ability to solve problems in- 
volves a tremendous amount of operating 
skill, theoretical and empirical knowl- 
edge, reasoning power, judgment de- 
cisions, and creative thinking, it seems 
reasonable to set up 


_ Teacuine Ossective Four: To pre- 
pare problems whereby the student may 
test his powers of applying engineering 
thought and practice in terms of the 
fundamental abilities that typify the 
thinking processes. 

To achieve this objective the teacher 
should be prepared to answer the follow- 
ing questions relating to the design of 
thought-provoking rather than memory- 
testing problems. It has been said that 
“Where there is no thinking there is no 
learning; where there is no learning 
there is no teaching.” 


a. What are the distinguishing charac- 
teristics of good problems? 

b. How can problems be designed so 
that the objective is the solution and not 
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the mere repetition of memorized facets 
and procedures? 

e. Should problems preferably reflect 
actual life situations? 

d. To what extent should simplifying 
assumptions be introduced? 

e. Is it desirable to select concrete 
problems to which knowledge, previously 
acquired, may be applied? (Deductive) 

f. How can problems be designed to 
assist in the understanding of knowi- 
edge? (Why, causes, reasons, explana. 
tions) 

g. How can problems be used to es- 
tablish new facts or generalized truths? 
(Inductive) 


Fifth Objective 


In addition to the mastery of knowl 
edge and development of the power of 
constructive thinking there should he a 
continual growth in the personality of 
the student. This goal leads to 


TEACHING OBJECTIVE Five: To bring 
forth and strengthen the personality 
traits of each student in terms of personal 
effectiveness whereby each student may 
succeed intellectually and in terms of 
social effectiveness whereby each student 
becomes appreciated and respected by 
his associates. 

To achieve this objective the teacher 
should study what techniques are available 
after he has determined the major per- 
sonality elements of traits that make up 
personal and social effectiveness. These 
techniques should be applied throughout 
each course and paralleling all contacts 
with the students. He should develop 
answers to the following questions: 


a. How can the following traits of 
personal effectiveness be developed in 
students while they are pursuing their 
regular course work? 


1. Confidence 5. Enthusiasm 


2. Initiative 6. Integrity 
3. Thoroughness 7. Dependability 
4. Industry 8. Accuracy 


b. How can the following traits of 
social effectiveness be developed in stt- 
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dents while they are pursuing their regu- 
lar course work? 


5. Tolerance 

6. Cheerfulness 

7. Spirit of service 

8. Emotional con- 
trol 


Sixth Objective 


The engineering method of thought is 
generally explained as the differentiating 
characteristic of the approach and solu- 
tion of a problem by an engineer in con- 
trast to the approach and solution em- 
ployed by others. Professor D. W. Mead 
has said: “The purpose of technical edu- 
cation is not so much to impart technical 
knowledge to the student as to furnish 
training which will enable him to think 
dearly and accurately, 


1, Appearance 

9, Physical vigor 
3, Social qualities 
4, Taet 


a. To understand and investigate the 
conditions which surround a problem, 

b. To determine the fundamental prin- 
ciples upon which its successful solution 
depends, 

e. To ascertain and analyze the ele- 
ments which influence or modify it, 

d. To design the structures, machines, 
engines and works needed for its success- 
ful development, 

e. To supervise the proper construc- 
tio of such works and production of 
sich machines, engines and equipment, 
and 

f. To carry them to the consummation 
of a successful and economical comple- 
tion.” 


These observations lead to 


TgacHING OBJECTIVE Six: To develop 
the ability to think well in both the sci- 
tntifie-technological and humanistic-so- 
tial areas, 


To achieve this objective the teacher 
should assimilate the basic principles of 
the laws of learning and he should apply 
these in all his contacts with students in 
the lecture room, design class, and labora- 
tory. In preparing himself the teacher 
should seek answers to the following 
questions : 
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a. What types of problems and ques- 
tions will stimulate alert association of 
the requirements of the new problem with 
previously acquired knowledge and con- 
cepts during each class period? 

b. How can each assignment become 
either a problem-solving process or a 
process of organizing and interpreting 
qualitative and factual data? 

e. How can the habits of the students 
be oriented and established by reaching 
an early inference as to the probable 
answer of the problem, by search for fur- 
ther available pertinent information, by 
arriving at a conclusion in agreement 
with the available data, and by testing 
the soundness and validity of the conclu- 
sions? 

d. How can student discussion be moti- 
vated, sustained and directed? 

e. Can students be trained to test their 
own conclusions? 

f. How can clear thinking, accurate 
reasoning and sound judgment be intro- 
duced into student work and discussion? 

g. How can the creative urge be awak- 
ened, directed and developed? 


Seventh Objective 


To do one’s best there must exist an 
inward desire for improvement, achieve- 
ment and service. Ideals are the prime 
motivators that cause men to contribute 
their skills and possessions for self-im- 
provement and for the improvement of 
their social and physical environment. 
Therefore, there is needed 


TEACHING OBJECTIVE SEVEN: To lead 
students to adopt high ideals toward 
their work, their thinking and toward 
their relationships with other men and 
groups. 

The teacher may acquire the guiding 
principles to the stimulation of his stu- 
dents’ desire to strive for ideals by ar- 
riving at conclusions or answers to the 
following questions: 


a. What ideals does the teacher pos- 
sess? 

b. What are the motivating elements 
that cause students to respond to ideals? 


| 
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ec. Do interest in the subject and re- 
spect for the teacher contribute to the 
acceptance of ideals by the students? 

d. Is there a limit to the nature of 
ideals which students comprehend? Are 
the ideals acceptable by Freshmen less 
challenging than those by Seniors? 

e. Is there any relationship between 
the value of an ideal and the expenditure 
of thought, time, energy and expense to 
achieve it? 

f. Can ideals be imposed or preached 
or must they be accepted by the free will 
of students on the basis of appropriate- 
ness and merit? 

g. To what extent do feeling and emo- 
tion enter into the motivation of ideals? 

h. Can the proper emotional situation 
be created for arousing ideals? 

i. How can a student be led to the con- 
viction that there is merit in an ideal so 
that he will spontaneously work toward 
the achievement of an ideal? 

j. Are people likely to let others know 
about the ideals they have set for them- 
selves? 

k. How can ideals be kept alive and 
growing? 

]. What approaches are available to 
interest students so that they will choose 
high ideals voluntarily and that they will 
pursue them intensely and continuously 
through their lives? 


Conclusions 


It is entirely possible to achieve the 
general purpose of education in engi- 
neering by emphasizing performance in 
work, power in thinking, and ideals in 
attitudes and in behavior. 

The curriculum offers the framework 
for acquiring the mastery of knowledge 
in the scientific-technological and the hu- 
manistic-social areas of thought and ac- 
tion. 

The method of teaching offers the 
framework for acquiring the power of 
constructive thought by students. 

The power to think breathes life into 
the body of knowledge. The power to 


think is the chain-reaction of the mind 
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whereby infinite applications can be made 
from a finite amount of knowledge. The 
power to think creates and extends the 
boundaries of knowledge. The power to 
think is life; the mastery of knowledge 
is substance. The two are inseparable, 
They exist together; they perish alone. 

Thus the time is at hand when educa. 
tors must rise to the challenge that there 
is ascience and art applicable to teaching. 
Unless this science and art of teaching is 
applied to the development of the power 
in thought of students, the mastery of 
knowledge will be still-born and of little 
use. 


Teaching Objectives 


1. To design a curriculum which wil 
include only those courses that are funda- 
mental to every branch of engineering, 
that are basic to the particular curri. 
ulum of specialization, and that are gen- 
erally useful to an educated man. 

2. To develop the abilities (to do ani 
and to think) which each student shouli 
acquire and improve in each course. 

3. To master the teaching skill 
whereby the objectives of the curriculu 
as a whole and of each course as a uit 
may be achieved in a positive manner by 
the students. 

4. To prepare problems whereby the 
students may test their powers of engi- 
neering thought and practice in terms of 
fundamental abilities that typify the 
thinking processes. 

5. To bring forth and strengthen the 
personality traits of each student it 
terms of the personal  effectivenes 
whereby each student may succeed intel 
lectually and in terms of social effective 
ness whereby each student becomes ap 
preciated and respected by his associates 

6. To develop the ability to think well 
both in the’ scientific-technological ani 
humanistic-social areas. 

7. To lead students to adopt high 
ideals toward their work, their thinking 
and toward their relationships with othe 
men and groups. 


Righ 
of the 
a ques 
raised : 
edueati 
be diff 
other t; 

In gi 
erence 
ment 0! 
Act of 
granted 
support 
college 
leading 
of learn 
and the 
of that 
today 
Morrill 
seientifi 
to he ex 
it conel 
with the 
the liber 
industri: 
and pro! 

The 
the 
folk of 
undertoc 
higher ¢ 
and pra 
ting the 
suits an¢ 

I ques 
for gene 
drawn, 


| | 
$ 


n be made 
dge. The 
‘tends the 
power to 
knowledge 
separable, 
| alone. 

en educa- 
that there 
teaching. 
eaching is 
the power 
lastery of 
d of little 


which will 
are funda- 
gineering, 
lar eurrie- 
it are 
lan. 

to do and 
ent should 
ourse. 
ing skills 
eurriculun 
as a unit 
manner by 


hereby the 
of engi- 
n terms of 
typify the 


ngthen the 
student 
ffectiveness 
eceed intel- 
al effective- 
ecomes aj- 
; associates 
think wel 
logical and 


pt high 
ir thinking 
; with other 


General Education in the Land-Grant 
Institutions 


By EDMUND E. DAY 


Chancellor Emeritus, Cornell University 


Right at the start of our consideration 
of the subject before us on this occasion, 
a question of orientation needs to’ be 
raised: To what extent should general 
education in the land-grant institutions 
be different from general education in 
other types of institution? 

In giving answer to this question, ref- 
erence is bound to be made to the state- 
ment of purpose in the founding Morrill 
Act of 1862. This Act set up its large 
granted public lands for the endowment, 
support, and maintenance of at least one 
eollege in each state or territory where the 
leading should be “to teach such branches 
of learning as are related to agriculture 
and the mechanic arts.” But other parts 
of that original statement of purpose are 
today of equal importance. Thus the 
Morrill Act stated explicitly that “other 
scientific and classical studies’: were not 
to be excluded. Even more significantly, 
it concluded its declaration of purpose 
with these words: “in order to promote 
the liberal and practical education of the 
industrial classes in the several pursuits 
and professions of life.” 

The “industrial classes” of 1862 were 
the farmers and laborers—the common 
folk of the time. What the Morrill Act 
wdertook to provide for these people was 
higher education that was both liberal 
and practical. It was to be education fit- 
ting the common man for the “several pur- 
suits and professions of life.” 

I question whether any broader charter 
for general education could have been 
drawn. True, as a matter of historical 


development, the land-grant institutions 
have stressed the practical, scientific and 
professional. But the charge under which 
they were established gave them educa- 
tional responsibilities of a comprehensive 
character. This has been strikingly re- 
flected in the more recent development of 
the land-grant colleges and universities. 
As matters now stand, it would seem per- 
fectly clear that the land-grant institu- 
tions have the same obligations with re- 
spect to general education that other 
comprehensive institutions of higher learn- 
ing have—perhaps no more but surely no 
less. It is on the basis of this conception 
of their function that I shall make my 
observations on what may be expected of 
general education in the land-grant in- 
stitutions in this second half of the 20th 
century. 

Interest in general education was never 
more widespread than it is today. This is 
true both inside and outside the teaching 
profession. Lay discussion of educational 
problems is reaching an all-time high. 
Part of this lay interest probably stems 
from a concern of parents over what ap- 
pears to be happening to their own chil- 
dren. But a wider source of interest lies 
in an almost universal anxiety over the 
state of the world. Values we have long 
cherished seem to be in jeopardy. Estab- 
lished customs are being uprooted. Ad- 
vancing technology is outstripping our 
means of social control. Divisive forces 
threaten our basic social solidarity. We 
have become more and more confused, 
uncertain and distrustful. We look about 
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for help. What more natural than to 
assert: Education should be contributing 
more than it is! 


Capacities of Formal Education 
not Unlimited 


It should be. But just what, and how? 
The capacities of formal education are not 
unlimited. Home and church share the 
responsibilities which school and college 
have to carry. Moreover, powerful in- 
fluences, such as those exerted by movies, 
magazines, newspapers, radio, and now 
television, may adversely affect what 
formal education is trying to do. We are 
most likely to make formal education 
more effective if we recognize from the 
outset the bounds within which it has to 
operate. 

Even with these limitations recognized, 
the role of formal education is tremen- 
dously important. The schools have pos- 
session of the nation’s children and youth 
for a substantial part of their waking 
hours during most of the formative years 
of their lives. What the schools can do 
with this opportunity is immeasurably 
great. This is especially true in a period 
of turmoil and conflict. The responsibil- 
ities of formal education in America were 
never greater than they are right now. 

These responsibilities can be spelled out 
in terms of the purposes of total educa- 
tion in a free society. If terms are kept 
general the present task of education can 
be described in a number of different 
ways. We may speak of the task as one 
of transmitting the cultural heritage. We 
may refer, on the other hand, to the job 
of promoting the greatest attainable in- 
dividual growth and development. Or we 
may cite the necessity of inducing an 
adequate individual and collective disci- 
pline of body, mind, and spirit. We may 
spell out the human traits, relationships, 
and organizations requisite to the pres- 
ervation of freedom. We may specify 
the social arrangements and controls de- 
manded by advancing science and tech- 
nology. These and other identifications of 
the task of education in a modern free 
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Three sources of chronic difficulty may be 
cited: (1) disagreement as to the nature 
of the learning process; (2) competition 


of specific educational interests; and (3) pnt they 
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formulation of objectives. 

The extent to which learning should he 
sought through the exercise of arbitrary 
authority by the teacher has been a sub- 
ject of dispute among both educators and 
laymen for generations past. The debate 
has become somewhat acrimonious in re- 
cent years. The progressives have urged 
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educational statesmanship. The broad 
view cannot easily be had but if achieved 
vill resolve many of the most serious con- 
fics with which formal education in re- 
cent years has been afflicted. 

Excessive generality of terms is a per- 
sistent ailment of statements of educa- 
tional goals. Thus it is all very well to 
state that it is the job of education to 
produce the “good citizen,” or the “extra- 
ordinary American,” or to prepare young 
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people for “wholesome home and family 
living,” or to induct those who enjoy 
freedom into the “good life.” The trouble 
with such statements, clearly enough, is 
that they can “mean all things to all men.’* 
Hence they do not start anything. State- 
ments of educational purpose should stir 
people. If they do not prove contro- 
ersial the chances are they are too gen- 
ral. In other words they are not suf- 
ficiently specific. A higher order of spec- 
icity is the crying need of current 
liseussions of the purposes of education. 


Educational Objectives 


There are those educators who will con- 
end, ordinarily with some show of im- 
patience, that it is a waste of time to talk 
ty more about educational objectives. 
he idea is that all that ean be said on 
le subject has been said, or that con- 
ideration of this particular aspect of 
lueation has passed the point of’ profit- 
ble return. I am myself convinced that 
his is not at all the case. We are still 
ery much in need of a more incisive 
iseussion of just what we are trying to 
0 educationally. 

It is as if we were navigating at sea. 
t made sense for Columbus to set sail 
ith no more definite idea than to sail 
‘st. But what shipper, unless on pleas- 
te bent, would sail out into the ocean 
biay without a definite country or port 
destination? Furthermore what cap- 
in of a ship would sail without knowing 
é Means by which to guide his course? 
is high time that education charted its 
use More specifically. 

There are at least three different ap- 
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proaches to the analysis of educational 
objectives. We may think in the first 
place in terms of the physical, intellectual, 
emotional and motivational growth, and 
maturation of the individual. Or we may 
recognize the various roles or functions of 
the individual in society; as consumer, 
producer, home-builder, parent, neighbor, 
citizen—of the local community, the state, 
the nation, the world—and as an in- 
tegrated person seeking the “good life.” 
Or instead of these approaches we may 
come at the analysis of objectives in terms 
of specifie outeomes: interests, skills, 
knowledge, understanding, attitudes and 
ideals, habits. It is my considered opinion 
that this third approach is the one most 
likely to prove fruitful, keeping in mind 
all the time the various roles the individual 
will be called upon to play. 

Let us agree then, at least for the pres- 
ent discussion, that it is the job of total 
edueation to: (1) arouse interests; (2) 
develop skills; (3) convey knowledge; (4) 
impart understanding and appreciation; 
(5) establish attitudes and ideals; and 
(6) cultivate habits. We are then faced 
with very conerete questions. What spe- 
cific interests, skills, knowledge, under- 
standing and appreciation, attitudes and 
ideals, and habits are to be sought? 
Which of these are to be regarded as of 
most importance, which of lesser import- 
ance? What means, curricular and extra- 
curricular are to be employed in the effort 
to secure the desired outcomes? These 
are some of the questions that have to be 
faced squarely and constructively if educa- 
tion is to render a greater total service in 
the present troubled world. 


Lines Along Which Thinking 
Needs to Proceed 


To pursue this line of thinking all the 
way through to definite conclusions would 
take a lot more time than is available on 
this occasion. All I ean hope to do here 
is to suggest by way of illustration the 
lines along which thinking needs to pro- 
ceed. 


Take the subject of interests. One of 
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the earmarks of advancing civilization is 
a greatly expanded range of sustained in- 
terests. Primitive man was satisfied with 
little, modern man wants much. Many of 
his articulate wants relate to devices and 
implements of every sort. With reference 
to arousing interest in these material 
possessions, formal education needs to do 
little if anything. The advertisers take 
eare of that. But what of interests in 
people, with special reference to the strik- 
ingly diverse conditions under which they 
live and strive? What of interests in art 
and the things that make for beauty in 
life? What of interests in the joys and 
satisfactions of the intellectual life? 
What of interests in the struggles and 
aspirations of the human spirit? The 
drives of materialism, opportunitism and 
provincialism are formidable in the world 
of today. Formal education is charged 
with the duty of doing all it possibly can 
to arouse interests that will combat these 
threatening forces of the current social 
order. 

What of necessary skills? The three 
R’s have, of course, long been recognized. 
In recent years, the importance of speak- 
ing and listening is being more and more 
stressed. In general the arts of com- 
munication are certain to be included in 
any listing of the skills to be cultivated 
through formal education. The problem 
here is not one of setting objectives but 
of raising the level of their attainment. 
The same is true of certain closely related 
goals having to do with the ability to 
think logically, objectively, reflectively, 
imaginatively, and constructively. There 
is a better training of the mind at all 
levels of native intelligence which is des- 
perately needed these days. But these are 
matters with respect to which educators 
will not seriously disagree, at least so far 
as the purposes and ideals of education 
are concerned. 

But what of certain other skills? Take, 
for example, those skills which relate to 
bodily controls and physical coordination. 
These certainly have their bearing upon 
the maintenance of physical health. And 
how about those skills which facilitate 
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that lie beyond the reach of formal educe# Whethe 
tion, but the area is one that invites caref a these 
ful analysis. be aseert: 
Skills that have to do with specific voet} testing, 
tions or professions fall outside the scop§ be encour 
of general education, but are clearh§ general o1 
enough recognized in total education. BY is one of | 
and large, education succeeds remarkably} tion can | 
well in developing these particular "4 of success 
rieties of skill. In so far as deficiency tives, 
develop in this type of educational unde} When o 
taking, they are likely to take the fom} standing ; 
of an unduly restricted conception of thi when they 
skills the learner is likely to need later “ complicate 
in his working career, say, at age 40. made anc 
Let us turn next to knowledge 48 “feomes mu 
educational objective. Here the if tives of t 
question is: knowledge to what end? | ®cognized 
may be contended that knowledge Fits respor 
end in itself. Is it not true that “KnO"§ Time oy 
edge is power”? But education is pacfany analy 
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with evidence that knowledge of the sort 
cnveyed in class-room instruction is 
highly ephemeral, and quite commonly 
divorced from any subsequent behavior of 
the learner. The chances are that educa- 
tional planning will be markedly improved 
if knowledge is regarded as a means to 
an end—the end being found in other 
desired outcomes of the total educational 
uidertaking. 

Even so the ineuleation of knowlege as 
such remains a major educational objec- 
tive. We therefore face the problem of 
deciding what knowledge to convey. 
Without attempting to give the whys and 
wherefores, I would myself identify the 
following subject matters for inclusion in 
the total program of general education: 


1. The physical universe. 

2, Human growth and development. 

3, The Great Society. 

4, The cultural heritage with special 
reference to the Judeo-Christian 
tradition. 

5.The meaning and implications of 
Democracy on a world-wide scale. 

6. Human relations with emphasis on 
moral and spiritual values. 

7. The nature of knowledge and of its 
acquisition. 


Whether or not knowledge in fields such 
as these has been actually imparted can 
be ascertained, of course, by appropriate 
testing. What is more, its retentioin can 
be encouraged by later examinations of a 
general or comprehensive character. This 
is one of the areas in which formal educa- 
tion ean proceed with greatest assurance 
of sueeess in attaining its declared objec- 
tives, 

When objectives take the form of under- 
standing and appreciation, and even more 
when they deal with attitudes and ideals, 
complicated value judgments have to be 
made and educational achievement be- 
‘mes much more uncertain. Yet objec- 
ives of this more difficult sort must be 
recognized and set if education is to meet 
ls responsibilities in a divided world. 

Time on this occasion does not permit 


tion is pacSany analysis of the specifie aims which 


formal education should acknowledge in 
these areas in which esthetic, ethical, moral 
and spiritual values play a decisive part. 
However the supreme importance of con- 
crete and unequivocal aims in these areas 
cannot be seriously questioned. For ex- 
ample, with respect to such matters as the 
inculeation of proper standards of honesty 
and personal integrity, formal education 
must take a positive stand. Just what 
measures can best be adopted to attain ob- 
jectives of this character may be open to 
question, but refusal to accept responsibil- 
ity for “character building” will not do. 
Nothing is more needed in educational 
planning these days than clarification of 
objectives in these areas relating to under- 
standing and appreciation, attitudes and 
ideals, and habits tending to perpetuate 
good practices. 


Points to Keep in Mind 


May I conelude with the citation of four 
or five points which need to be kept con- 
stantly in mind in attempting to increase 
the effectiveness of general education. 

The temporary acquisition of knowl- 
edge as such tends to get over-emphasized 
in formal edueation. The presentation of 
factual materials is the simplest type of 
teaching assignment, and the possession 
of knowledge at the point of examination 
is the easiest type of learning to measure. 
If instruction follows the lines of least 
resistance it will end in an over-done ef- 
fort to convey knowledge. Other out- 
comes of equal and perhaps greater im- 
portance will thus fail to get the atten- 
tion they merit. 

Attempts to identify these other out- 
comes in concrete detail ordinarily result 
in a multiplicity of specific objectives. 
While all of these may be deserving, their 
very number serves to introduce a meas- 
ure of diffusion if not of confusion, in the 
direction of educational activities. What 
is needed is a system of priorities. Cer- 


tain objectives must be recognized as pri- 
mary in importance, others as secondary 
or teritiary. It is hardly necessary to add 
that these ideas of relative importance 
may reasonably reflect the particular 
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needs of a given phase of political, eco- 
nomic, or social organization and develop- 
ment. 

The potential impact of the total educa- 
tional enterprise has to be considered in 
seeking the attainment of some of the 
objectives of general education. Extra- 
curricular as well as curricular activities 
have to be brought to bear. Thus the 
operation of a student union or the pro- 
motion of an effective organization for 
student self-government may contribute 
significantly to the attainment of im- 
portant skills and the establishment of in- 
dispensable attitudes and ideals. It is 
only through a consistent total educational 
experience that we can hope to reach cer- 
tain of the goals of general education. 

This points to the necessity of integra- 
tion. Efforts to sharpen the objectives 
of general education, or in the wording 
we have previously used, to make them 
more specific—must not be allowed to re- 
sult in any fragmentation of the educa- 
tional program. Certain units of instruc- 
tion may be required in order to pull 
things together. More essential, however, 
is an explicit educational philosophy gov- 
erning the entire operation in all its parts. 


Continuous Evaluation Necessary 


Finally it is important to recognize the 
place of continuous evaluation. One of 


GENERAL EDUCATION IN LAND-GRANT INSTITUTIONS 


the strongest reasons for setting obje. 
tives more specifically is that only s0 ay 
we in a position to measure the effectire. 
ness of our procedures. We greatly neg 
in education to know more definitely 
whether or not we are succeeding. We 
need to experiment with a better chane 
of knowing what results we are obtaining 
Comprehensive and critical appraisy| 
should characterize the whole process of 
seeking to achieve more fully the purposs 
of general education. 

Total education, as the biggest single 
force in the development and consery:. 
tion of human resources, has surpassiig 
importance. For a world in conflict it 
becomes absolutely essential that thi 
great foree be given as sharp and sur 
a direction as educational statesmanshiy 
can achieve. Hence reexamination, reap. 
praisal and redirection of the education: 
enterprise are all from time to time it 
order. They surely are in order right 
now. Basie planning activities of thi 
sort have had too little attention. Iti 
high time that the institutions in this 4 
sociation made such planning a matters 
major concern. If they do they mi 
initiate a land-grant movement of the 2iti 
century as significant as that which revdl 
tionized American higher education in tht 
second half of the 19th. 


ANNUAL MEETING 


June 23-27, 1952 


Dartmouth College 


Hanover, N.H. 
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The Technical Institute Comes of Age 


By EDWARD E. BOOHER 
Vice President, McGraw-Hill Book Company, Ine. 


INTRODUCTION 


Surely and not too slowly the technical 
institute seems to be coming of age here 
in the United States. Its development 
and its recognition as an important part 
of the over-all technical education pro- 
gram of the country have been fairly 
rapid during the past decade. Today, I 
hope I can give you some idea of the 
present status of technical institute educa- 
tion here in America and its evolution as 
we have watched it for the past 10 years 
through the publication of Technical 
Education News. As many of you know, 
TEN provides a fair vantage point, for 
it serves as a medium for exchange of 
information, ideas, and opinions in this 
field—a sort of quasi-official sounding 
board. 

Although technical institutes have been 
turning out graduates continuously for 
over 100 years, I feel that it is reasonable 
to state that the so-called modern era of 
technical-institute education, or at least 
recognition of this type of education, be- 
gan just 20 years ago with the publication 
of the Spahr-Wickenden report. This 
cassie study brought together for the en- 
gineering profession for the first time all 
the pertinent information needed to ap- 
praise the status of, and need for, the 
type of work then being offered by in- 
stitutions such as Wentworth Institute, 
Franklin Technical Institute, Rochester 
Institute of Technology, The Ohio Me- 
chanies Institute and a few others. Also, 
this report produced almost indisputable 
evidence that industry needed approx- 
imately 3 trained technicians or semi-pro- 
fessionals for every employed engineer. 
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Yet, at the time of Mr. Spahr’s survey 
approximately 9000 engineers were being 
graduated annually (by approximately 150 
colleges and universities), whereas inter- 
polation of the data in his report shows 
that roughly 1800 technicians were being 
graduated from day and evening courses 
in technical institutes. In other words, the 
actual ratio of graduates at that time, 5 
engineers to 1 technician, was far re- 
moved from the desired ratio of 1 to 3. 
Now, some 20 years later, we find that this 
ratio, though greatly improved from the 
standpoint of Mr. Spahr’s recommenda- 
tions, is still in inverse proportion of 3 
engineering graduates to 1 technician 
graduate. (Approximately 50,000 engi- 
neers in 1950 to 15,000 technical institute 
graduates. ) 

At the time of its release, the Spahr- 
Wickenden report created considerable 
discussion among engineering educators, 
but little happened, for these were the 
depression days of the 30’s. For the next 
15 years the technical institute type of 
education continued to be confined to a 
few well-established, endowed institutes 
and to the few proprietary schools that 
were practical enough to recognize the 
need for trained technicians. Supple- 
menting these schools during the 30’s was 
a growing number of junior colleges that 
offered technical-terminal programs as 
well as lower division general college 
courses. 

Although there was some stirring in the 
technical institute field as early as 1940, 
it was not until we were well into World 
War II that the crucial need for trained 
technicians was thrown into sharp relief. 
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And as we all know, the real genesis of 
the renaissance in technical institute edu- 
cation was largely in the ESMWT courses 
that blanketed our educational institutions 


throughout the war period. The phe- - 


nomenal growth of these courses and their 
successful operation did much to highlight 
the great need for a continuing source of 
trained technicians. 


DEVELOPMENTS 


I’d like to recount some of the events 
and developments that point up the fact 
that this need is being recognized and 
partially met, that the status of the tech- 
nical institute today is dynamic in com- 
parison with its somewhat somnolent past. 


ECPD 


First on my list of events that mark the 
“coming of age” of the technical institute 
is accreditation of technical institute cur- 
ricula by the Engineers Council for Pro- 
fessional Development. 

Although the Spahr-Wickenden report 
had recommended the establishment of an 
acerediting agency, no action was taken 
by anyone until a group of technical in- 
stitutes petitioned the ECPD for help in 
1940. From that date forward, there was 
continuous progress. 

ECPD appointed a Sub-Committee on 
Technical Institutes in 1944. On Feb- 
ruary 1, 1945, under Dean H. P. Ham- 
mond’s chairmanship, this sub-committee 
announced that it was ready to accept 
applications from technical institutes for 
accreditation of their curricula under a set 
of standards and procedures with which 
all of you are familiar. Like most jobs 
undertaken by the ECPD, this was a dif- 
ficult one, and as most technical institute 
administrators know, the performance of 
the committee was thorough. To date 
some 51 curricula of 20 schools have been 
accredited. 

Dean Hammond received the first James 
H. McGraw Award in Technical Institute 
Education for his successful leadership as 
the first chairman of this ECPD sub- 
committee. As all of us who watched this 
development know, this award was small 


recognition for his untiring interest and 
for the stature he was able to lend this 
development. I’m sure that most technical 
institute people feel that the technical in. 
stitute field will always be in his debt. 


ASEE 


The second important development in 
the technical institute field and one evoly- 
ing concurrently with ECPD accredita- 
tion was the recognition by the Society for 
Promotion of Engineering Education of 
the technical institute as an integral part 
of engineering education. 

This milestone was passed in 1941 when 
the SPEE created a Technical Institute 
Division. I might add parenthetically 
that McGraw-Hill’s inspiration to start 
TEN came from the first meeting of this 
new division held in June, 1941, at Ann 
Arbor. Volume I, Number I, of TEN, 
published in September, 1941, carried a 
report on that meeting by the late John 
T. Faig, its chairman. 

Although the division survived the next 
5 years, it had a lean time, as, also, did 
most technical institutes. During some of 
those years there was no formal technical 
institute program at the annual SPEE 
meeting. The Technical Institute sessions, 
such as they were, often were held in- 
formally around the dinner tables or in 
the rooms of hotels that served as SPEE 
headquarters, with the late Walter Hughes 
of Franklin Tech., Ken Holderman of 
Penn State, and a few other zealots al- 
ways planning for the future. 

Well, the future arrived in 1947, when 
at the 55th annual SPEE meeting in Mir- 
neapolis there was a planned, announced 
technical institute program attended by all 
of 38 interested educators. 

From then forward, the Technical In- 
stitute Division of the American Society 
of Engineering Education has had a very 
steady growth. Its program at the al 
nual meeting in East Lansing last June 
reached a new high in meaning and it 
terest and certainly in attendance, with 
126 people attending one or more of the 
technical institute sessions. 
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NCTS 


Next on my list of relatively recent de- 
yelopments in the technical institute field 
—and one we tend to overlook because we 
don’t hear much about it—is the growth 
of the National Council of Technical 
Schools. 

Some of you may remember that the 
National Home Study Council, which as 
an accrediting agency and trade associa- 
tion for the better correspondence schools, 
grew out of a study of such schools made 
in 1926 by the Carnegie Foundation. 
Certain trade and educational practices in 
this field at that time had been questioned 
by many people. The Carnegie Study and 
the subsequent creation of the National 
Home Study Council did much to purge 
those questionable practices. Now vir- 
tually all respectable correspondence 
schools operated for profit are members 
of that Council. Many of these cor- 
respondence schools, such as the Capitol 
Radio Engineering Institute and the Chi- 
eago Technical College, also offer resident 
courses at the technical institute level. 
It was this group of schools with member- 
ship in the NHSC that furnished the 
leadership for the formation in 1943 of 
a similar agency for all private, resident 
technical institutes—the National Council 
of Technical Schools. This Council is a 
trade association of some 20 private 
schools, most of which are proprietary, al- 
though two or three endowed schools hold 
associate memberships. Concerned with 
educational and business standards and 
practices, the Council, through its widely 
distributed literature, promotes its member 
schools, as well as the technical institute 
type of education in general, to secondary 
school students. It in no way conflicts 
with the ECPD. In fact, the Council has 
wged its membership to apply for ECPD 
accreditation, and to date 11 member 
schools have one or more accredited cur- 
ricula. 


Directory of Higher Education 


Another mark of recognition for tech- 
ueal institutes and fourth on my list is 


the listing of about 40 such schools in 
the higher education section of the Educa- 
tion Directory of the United States Office 
of Education for 1949-50. This list would 
be considerably more extensive if some 
of the universities included therein listed 
separately the technical institute programs 
conducted by them. 


Literature 


Point number 5 that I should like to 
make revolves about the evidence of a 
growing maturity in technical institute 
education as reflected by the developing 
literature of this field. 

At the moment, there is in process a 
compilation of a bibliography of technical 
institute literature by an ASEE committee 
on technical institute studies. A pre- 
liminary report of this committee reveals 
some 300 entries consisting of articles, 
graduate theses, and books. The great 
majority of entries have been produced 
during the past 10 years. 

Also, there is an important, growing 
literature in the form of surveys made by 
the federal government, by state agencies, 
and by various committees of the Tech- 
nical Institute Division of the ASEE. 
Most of you are familiar, I am sure, with 
two important studies made by committees 
appointed by the U. S. Office of Educa- 
tion. The first, released as Vocational- 
Technical Training for Industrial Occupa- 
tions, appeared in 1944, and the second, 
entitled Vocational Education of College 
Grade, came out shortly thereafter. 

New York State conducted what is 
probably one of the best surveys ever 
made in the technical institute field. This 
study was preliminary to the establish- 
ment of five new institutes of applied arts 
and sciences and to the creation of a 
unified state program of technical insti- 
tute education embracing these new in- 
stitutes as well as the old technical and 
agricultural institutes. This survey, con- 
ducted by Dr. Kenneth Beach, included a 
rather intensive and comprehensive study 
of the need for technicians in the indus- 
tries of New York State. Not only did the 
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survey enable the state to localize intel- 
ligently the need for technicians on a geo- 
graphic and population basis, but it re- 
vealed the surprising need in these areas 
for 7 technicians to each engineer. En- 
titled Technical Occupations in the State 
of New York with Implications for State 
Institutes of Industrial Arts and Science, 
the survey was never distributed generally, 
although I’m sure copies are available on 
a loan basis from the New York State 
Department of Education. 

Those who have attended the Technical 
Institute sessions of the two most recent 
annual ASEE meetings are also aware 
of the important studies being carried on 
by certain standing committees of the 
Technical Institute Division. The com- 
mittees on Student Selection and Guid- 
anee, on Curriculum Development, and on 
Teacher-Training are doing research in 
areas that should result in the addition of 
important, useful literature. 

While on the topic of literature, I 
should mention the growing number of 
doctoral studies in or touching upon this 
field that have come to our attention dur- 
ing the past five years. Also, last but 
not least—to my way of thinking, of 
course—I should mention the growing 
textbook literature. While still inade- 
quate, it is ample evidence that teaching 
materials for the technical institute are 
being steadily developed. At least three 
publishers have established publishing de- 
partments catering to this field during the 
past 10 years. 


Completion Credentials 


Turning now to another development, 
number 6 on this seemingly endless list, I 
should like to bring you up to date on the 
matter of completion credentials. 

One of the conclusions reached in the 
Spahr-Wickenden report was that tech- 
nical institutes had been handicapped by 
the fact that their graduates received no 
educational credentials which were gen- 
erally recognized. Yet, for a number of 
reasons, no recommendation was made 


other than to state—“The matter must re- 
main inconclusive until the representatives 
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of the technical institutes are themselye; 
prepared to take the initiative.” It seen 
that the technical institutes are now abou 
prepared to take such initiative. 

For the past two years, the Technical 
Institute Division of the ASEE has had q 
working committee on completion creden. 
tials. In East Lansing last June, the 
chairman of that committee, R. Warren 
Marsh of Buffalo Institute of Applied 
Arts and Sciences, reported preliminay 
findings of his committee as follows: 


1. Over 300 firms employing in exces 
of 7000 technical institute graduate 
reported by questionnaire the title 
or terms used to designate a technical 
institute graduate. 

. A total of 149 or slightly less tha 
one-half of the entire returns ip- 
dicated the title of technician 
some modification as being used a 
the present time. 

3. 77 or about 25% of the total i 
dicated some form of engineering « 
associate. 

4. Others indicated a wide range i 
titles, many of which were simp} 
job titles such as draftsman, est: 
mator, ete. 


to 


Mr. Marsh’s committee is continuing its 
work this year and possibly at the nett 
annual meeting will be ready to make 
some final recommendation. 

In the meantime, however, a few it- 
stitutes, notably those of New York State, 
have adopted the accepted junior college 
degrees of Associate in Arts or Associalt 
in Science. 


Growth 


Finally on my list of items which b 
speak the position of technical institult 
education today is the actual growth i 
the number of institutes, and even mor 
important, the growth in technical it 
stitute enrollments. 

Perhaps our most reliable data on th 
growth is that found in the annual suri 
of technical institutes prepared by l# 
Smith, Chairman of the Educational i 
search Office of Rochester Institute 4 
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Technology. These surveys, incidentally, 
have appeared in the June issues of TEN 
for the past seven years. Let’s look at his 
figures: For the school year 1945-46 * 
the survey showed a total of 69 institutes. 
In 1950-51 Smith lists 66 institutes. His 
data tend to be misleading in that they 
indicate a decline in the number of in- 
stitutes. Actually this is not so, since 
two universities that have established sev- 
eral technical institutes during the past 
six years are listed as single institutions. 
Making the proper adjustments, we find 
that the total number of technical insti- 
tutes has grown from 69 in 1945-46 to 80 
in1950-51. Referring to this same period, 
we find an even more impressive growth 
in enrollments. Total enrollments, day 
and evening, were 18,656 for the year 
1945-46, while by 1950-51 Smith shows 
they had climbed to 46,441. This in- 
erease of 150% in technical institute en- 
rollments for a 6-year period compares 
most favorably with an increase of 135% 
in engineering enrollments which for the 
same period went from 69,146 to 161,592. 
And, of course, these figures represent 
ahealthy rate of growth since 1928, when 
the Spahr-Wickenden figures of 4115 en- 
rolled in 10 technical institutes repre- 
sented approximately one-half the total 
enrollment at that time. 

In addition, there are recent develop- 
ments too new to be included in Smith’s 
figures that also reflect a continued 
growth. For example: (1) New Hamp- 
shire has recently converted two former 
trade schools to state technical institutes 
with programs on the _ post-high-school 
level. (2) The Marine Corps Institute has 
recently revamped part of its program 
to offer courses that meet technical in- 
stitute standards as defined by the ECPD. 
(3) The Louisiana State Department of 
Vocational Education has recently com- 
pleted a survey recommending the estab- 


*The data of Smith’s first survey cover- 
ing the school year 1944-45 is somewhat in- 
complete. Therefore, for the purposes of 
this paper we are omitting that first year 
and using only the data from the last six 
years, 1945-46 through 1950-51. 
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lishment of several two-year technical in- 
stitute curricula and requiring 3 new 
institutes on the post-high-school level. 
Incidentally, this survey, like that done for 
New York State, is an interesting piece 
of work, for it attempts to establish 3 
rather basic sets of data—first, technical 
occupations for which curricula should be 
provided, second, the number of students 
for whom provision should be made, and 
third, the geographic areas of the state in 
which these curricula should be offered. 
Another interesting point covered in this 
survey is the ratio of technicians to pro- 
fessional engineers, which varied from 3.6 
to 1 in crude petroleum production to 31.6 
to 1 in contract construction. Copies of 
this 51-page report are available from the 
State Department of Commerce and In- 
dustry, Baton Rouge, Louisiana. 

All of this speaks well for the technical 
institute as we examine it today in light 
of its growth and recognition over the 
past 20 years. I know that Mr. Spahr, 
when he received the technical institute 
award in East Lansing last June, felt that 
the strides made in this field during the 
past 10 years have far outstripped his 
most optimistic estimates. 


THE FUTURE 


But with this perspective of the past 
20 years to guide us, wouldn’t it be well 
to appraise the future of the technical in- 
stitute in the next 20—to prognosticate a 
bit? 

Frankly, I’m not sure that the outlook 
for the future is as good as the trends of 
the immediate past would indicate. In 
making this statement, I have in mind the 
technical institute as we have known it, 
a distinctly individualistic institution 
rendering an industrial service as an im- 
portant part of the whole of engineering 
education. My reasons for so feeling are 


two, and neither centers around anything 
so tangible or conerete as UMT, for ex- 
ample. Problems of this type usually ean 
be met and assimilated. Nor can my rea- 
sons be founded on the prospects of a 
diminishing need for technicians or di- 
minishing enrollments. Enrollments in 
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higher education are forecast to reach 
3,000,000 by 1960 compared with 2,225,- 
000 today, although they may continue 
to decline slightly up to 1956, when the 


population curve representing individuals - 


of college age reverses the downward 
trend found today. Actually: the pros- 
pects for technical institute enrollments in 
the next 10 years are very healthy. Prob- 
ably the need for industrial technicians 
will be greater than ever before. 

My first reservation about the future 
growth of the technical institute is con- 
ditioned by the seemingly certain growth 
of the junior college, or community col- 
lege, as it might more accurately be 
termed. 

The community college is a potent, dy- 
namic force in American education. Its 
strong, aggressive leadership is casting 
covetous eyes on the field of technical- 
terminal education, so much so, I feel, that 
this type of institution may in the future 
assume the function of the technical in- 
stitute as we have. known it. Here are 
some figures to make us sit up and take 
notice. You will recall that Smith’s 
surveys show a total increase of 11 new 
technical institutes in the past 6 years. 
But the Directory of Higher Education 
for 1950 states that 89 new institutions of 
higher learning were established in the 
United States in 1949 alone, and that more 
than one-half of these are junior, or com- 
munity, colleges! Further, Earl J. Me- 
Grath, U. S. Commissioner of Education, 
predicted last year that by 1960 an ad- 
ditional 500 community colleges will have 
opened their doors. It is my guess that a 
majority of these new community colleges 
will include in their offerings courses of 
the technical institute type, and in many 
instances full technical institute programs. 

Why does the junior, or community, 
college seem to be such a threat to the 
technical institute we have known? What 
evidence of its movement toward the field 
is there? 

First, as a strong social force, its 1950- 
51 enrollments stood at 562,786 in 634 
institutions according to the 1951 Junior 
College Directory. In other words, there 
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are 8 times as many junior colleges as 
technical institutes, with enrollments over 
10 times as great. 

Second, the junior, or community, col- 
lege through its American Association of 
Junior Colleges presents a united front, 
strong in local, state, and national political 
influence, strong in promotion of its basic 
educational concepts, and strong in de 
veloping new ideas and ideals for this 
area of education. 

Third, the community college is neither 
the appurtenance of the four-year college 
or university, nor is it controlled by the 
secondary education group, although in 
many loealities it is an extension of the 
latter. But it stands independently, 
kowtowing to no other educational group. 

Fourth, since one of its basic precepts 
is to service the educational needs of a 
community, it usually succeeds in enlist- 
ing the support of all facets of a con- 
munity and in growing numbers secures 
its financial support from public funds or 
taxes. This, in turn, means that most 
newly established community colleges are 
virtually tuition free. 

Fifth, it purports to operate more eco- 
nomically because it can shelter under one 
roof, so to speak, a variety of activities, 
no one of which might be operated alone 
with such economy. For example, it can 
house in a single plant a senior college 
preparatory course, a technical institute, 
a business institute, and a flexible, ever- 
changing evening program in so-called 
adult education. The argument for this 
sort of local educational set-up is a strong 
one, as many of you know from first-hand 
experience. Further, I’m sure that Mr. 
Spahr did not foresee all the implications 
of this developing junior college move- 
ment back in 1930 when he wrote, and I 
quote from his summary report: 


‘<«There is no basis in experience for ex 
pecting the junior college of a mixed char- 
acter to do the work of a technical institute 
successfully. The junior college is in reality 
an extension of secondary education and its 
curriculum a truneated college course. Pub 
lie authorities are gradually bringing the 
junior colleges under regulations governing 


sim 
The 
: seek 
the 
of 
of 
in t 
| : how 
plat 
ary 
nee¢ 

tims 
prof 
inst: 

“edu 
A 

lege 

ase 

bloc 

tion 

lem, 

of t 

ing 

engi 

as b 

Yet, 

exis! 

the 

nical 

ing 

out 

pres 
ECF 

nical 

to x 

tech 


lleges as 
ents over 


nity, col- 
tiation of 
ed front, 
political 
its basie 
ig in de- 

for this 


is neither 
ar college 
2d by the 
hough in 
on of the 
yendently, 
al group. 
precepts 
2eds of a 
in enlist- 
f a com- 
secures 
; funds or 
hat most 
lleges are 


more eco- 
under one 
activities, 
ited alone 
le, it can 
or college 
institute, 
ible, ever- 

so-called 
t for this 
s a strong 
first-hand 
that Mr. 
plications 
move- 
ote, and I 


ice for ex 
1ixed char- 
11 institute 
; in reality 
ion and its 
irse. Pub- 
inging the 

governing 


THE TECHNICAL INSTITUTE COMES OF AGE 


the qualifications and status of teachers 
similar to those which apply to high schools. 
The junior college of the prevailing type 
seeks to blend the educational theories of 
the mixed high school with scholastic work 
of a purely college type. Terminal courses 
of an intensive and rigorous character may 
in time be developed, but it is hard to see 
how they can fulfill the purposes contem- 
plated in this study in an essentially second- 
ary environment. The technical institute 
needs a director and staff who are in in- 
timate touch with industry and _ specially 
proficient in blending scientific and practical 
instruction rather than leadership of the 
‘educationist’ type.’’ 


Although the position of the junior col- 
lege in the field may in time develop into 
a serious issue, it is not the only stumbling 
block to continued growth of the tradi- 
tional technical institute. Another prob- 
lem, and one I feel to be of considerable 
importance, is the uncertain relationship 
of the technical institute to the engineer- 
ing college. 

The relationship of the technician to the 
engineer has been pretty well established 
as being one of mutual benefit and respect. 
Yet, I wonder if this same relationship 
exists between the technical institute and 
the engineering college, between the tech- 
nical institute instructor and the engineer- 
ing professor. This statement may seem 
out of place in view of the evidence just 
presented, especially the parts played by 
ECPD and the ASEE in fostering tech- 
nical institute education. Yet, it seems 
to me that there is evidence that the 
technical institute has always been a step- 
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child, never a child; that the engineering 
colleges tend to provide “protective 
custody” but not guidance and affection; 
and that the engineering colleges tend to 
appraise results by their own academic 
standards, which no technical institute can 
meet, except as it follows the footsteps 
of several former technical institutes and 
becomes an engineering college. 

Still engineering educators have a big 
stake in the training of qualified tech- 
nicians. Thus, it would seem that if for 
no reasons other than selfish ones, they 
should face up to the problems ahead. 
The inadequacy and unsoundness of this 
relationship was recognized in the Spahr- 
Wickenden report, and I’m sure it is 
recognized today, by both engineering and 
technical institute educators. It is the 
feeling of some that this attitude of pro- 
fessional superiority on the part of engi- 
neering educators and of professional in- 
feriority and inadequacy on the part of 
technical institute educators will be dis- 
pelled only if and when the technical in- 
stitute becomes strong enough to establish 
a professional organization of its own. 
But if that day is to come, then the tech- 
nical institute will need from engineering 
edueation all the respect, guidance, and 
filial guardianship that it can absorb, so 
that it might have the courage and pride 
to push ahead toward a goal now in sight 
but still encumbered by a number of prob- 
lems. If I may say so, it seems that the 
challenge of training technicians for the 
years ahead is as much in the laps of the 
engineering educators as it is in the hands 
of the technical institute instructors. 


Examinations for the Selection of Engineers* 


By A. PEMBERTON JOHNSON 


Project Director, Measurement and Guidance Project in Engineering Education, 
Educational Testing Service, Princeton, New Jersey 


Gentlemen, it is a real privilege to talk 
with you about examinations for the selec- 
tion of engineers. 

In spite of the growing critical shortage 
of engineers, it is my belief that selection 
(and guidance) examinations ean help 
materially at several educational levels to 
combat that shortage. My work during 
the last two years as Project Director of 
the Measurement and Guidance Project 
in Engineering Edueation, during the 3 
years preceding that as Coordinator of 
Personnel Guidance at Purdue University 
and my association with engineering ed- 
ucation since 1928 as student, graduate 
student, teacher, and personnel counselor 
suggests to me that the needs for and uses 
of tests at the different levels is quite dif- 
ferent. 

It is my belief that, as a group, you 
are primarily interested in examinations 
useful for engineering college freshmen. 
I would like first to report to you the 
findings of a survey undertaken last 
spring and tabulated too late to have been 
reported at the Seattle meetings of the 
Society. Some of you may have seen 
these findings in the form of a memoran- 
dum distributed last January to Deans of 
Engineering, Directors of Admission, and 
Student Counselors at Engineering Col- 
leges through the channels of the Engi- 
neeritig College Administrative Council. 

On April 19, 1950, Dean Ovid W. Esh- 
bach, then Chairman of the ASEE Com- 


* Presented at the Educational Methods 
Conference of the ASEE at its Annual Meet- 
ing in East Lansing, Michigan, June 25, 
1951. 


mittee on Selection and Guidance, wrote 
to a number of engineering colleges re- 
questing the names of tests used for ad- 
mission and counseling freshmen engi- 
neering students. Replies from 113 col- 
leges of engineering were received and 
analyzed. Through the courtesy of the 
Committee on Selection and Guidance and 
of Dean Eshbach, I am privileged to pre- 
sent these findings. 

Certain tests are in widespread use in 
colleges of engineering throughout. the 
country. More than 41% of the colleges 
which replied were using the American 
Council on Edueation’s Psychological Ex- 
amination, 39% were using the Coopera- 
tive English Test. Next most widely used 
tests were the Pre-Engineering Inventory 
and the College Entrance Examination 
Board Tests. Educational Testing Serv- 
ice is pleased that it is able to serve engi- 
neering education through these four ex- 
aminations. 

Frequent use of Interest tests and of 
Mathematies tests of a wide variety was 
also found. 


Most Widely Used Tests Described 


A brief description of the four most 
widely used tests follows : 


(1) The ACE Psychological Examina- 
tion for College Freshmen—This 
test is an indicator of general 
scholastic promise. It is slightly 
more predictive of success in Lib- 
eral Arts curricula than in Engi- 
neering curricula. 

(2) Cooperative English Test—Higher 
Level—This is a carefully de 
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(4) College 
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veloped and extremely popular test 
for measuring reading comprehen- 
sion and knowledge of good Eng- 
lish usage. 


(3) Pre-Engineering Inventory—This 


test was developed specifically for 
use as an engineering freshmen 
selection and guidance aid and has 
proved very effective for these pur- 
poses. It was available prior to 
December 31, 1950 on a rental basis. 
Since January 1, 1951, the Pre- 
Engineering Inventory has been 
available on a sale basis primarily 
for local seoring but with ETS 
scoring and reporting still possible. 
Entrance Examination 
Board (CEEB) Test—The Apti- 
tude and Achievement examina- 
tions of the College Entrance Ex- 
amination Board are administered 
by Educational Testing Service at 
500 centers located throughout the 
world. These tests, highly predic- 
tive of grades in college, are the 
most widely used college entrance 
selection tests in existence. Like 
other entrance examinations, their 
greatest predictive effectiveness is 
realized when scores on the tests 
are combined with secondary school 
grades. This can perhaps best be 
shown graphically as in the chart I 
shall now distribute to you. (Dis- 
tribute and explain the chart en- 
titled Excellent Prediction of Scho- 
lastie Suecess in a Group of Five 
Engineering Colleges by the Col- 
lege Board Test Seores Combined 
with High School Grades.) 


The Strong Vocational Interest Blank 
and the Kuder Preference Record (Voca- 
tional) were at 5th and 6th place in this 
survey of tests used in the engineering 
colleges for selection and guidance pur- 
poses. Seventh place was held by the Co- 
operative Mathematics Tests including the 
Intermediate Algebra, General Achieve- 
nent Test, Mathematics Pretest for Col- 
kge Students, and the Trigonometry Test. 
shall be glad to give anyone information 


regarding any of these tests including 
references to the literature. 


Pre-Engineering Inventory 


A number of users of the Pre-Engineer- 
ing Inventory are well aware of the excel- 
lent predication of first term engineering 
college grades which this test has consis- 
tently given. The best prediction is 
typically made by the composite score. 

As would reasonably have been ex- 
pected with the marked decline in num- 
bers of freshmen engineering applicants, 
use of the Pre-Engineering Inventory has 
declined greatly in the last few years. 
One engineering educator has estimated 
that there may be regular facilities for as 
many as 55,000 freshmen in our engineer- 
ing colleges while enrollments in Septem- 
ber 1950 were only about 34,000. It be- 
came evident, therefore, that it was no 
longer feasible to continue indefinitely 
distribution of the Pre-Engineering In- 
ventory under the rental plans. After 
due consideration of the matter and in 
order to continue to make the Pre-Engi- 
neering Inventory available to meet the 
needs of the engineering colleges, the 
joint ASEE-ECPD Advisory Council on 
October 22, 1950 approved the sale rather 
than the rental of both the short (4-hour) 
and the long (6-hour) forms of the Pre- 
Engineering Inventory beginning January 
1, 1951. 

At the same time, approval was given 
to the plan for development from the 
two most predictive parts of the original 
inventory (Comprehension of Scientific 
Materials and General Mathematical Abil- 
ity) of a new 80-minute Pre-Engineering 
Ability Test which becomes available on 
July 1, 1951. This test is designed to 
meet the need for a short, inexpensive, 
and easily administered test which is gen- 
erally quite predictive of scholastic suc- 
cess in engineering colleges, very nearly as 
predictive as composite scores on the Pre- 
Engineering Inventory. Norms carefully 
equated to the original national norms for 
the Pre-Engineering Inventory will be 
furnished so that the test can be effectively 
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EDUCATIONAL TESTING SERVICE 
New Jersey 


20 Nassau Street 


Princeton, 


721 
ding 
and the 


Cornell University, 


Rutgers University, 


Univereity of . 


their first week in the Fall of 1948 at Carnegie 


*Data, courtesy of Dr. W. B. Schrader, fo. 
enrolled engineering freshmen tested dur; 
Institute of Technology, 

Lehigh University, 


ysed as soon as it is purchased. In addi- 
tion, a long table of American Council on 
Education Psychological Examination and 
College Entrance Examination Board test 
sores comparable to Pre-Engineering 
Ability Test scores is furnished together 
with intercorrelations, means, and stand- 
ard deviations for the group of freshmen 
at one school on which these data are 
based. The new 80-minute test is easily 
administered with separate time limits on 
each of the 2 parts and easily scored by 
counting the total number of correct re- 
sponses to both parts. 


Proper Use of Examinations Can Help 
Reduce Growing Shortage 
of Engineers 


Because, I believe, that the proper use 
of examinations as far back as the 7th 
grade can materially help in reducing the 
growing shortage of engineers, I would 
like to speak briefly about some new de- 
velopments in that area. 

Last December, Professor Paul Cam- 
breleng of Newark College of Engineer- 
ing, President of the New Jersey Guid- 
anee and Personnel Association, conducted 
a survey among public secondary school 
counselors in New Jersey regarding the 
grade level at which consideration was 
given to counseling regarding the selec- 
tion of college curricula. One hundred re- 
tums from over 50% of New Jersey 
public senior high schools and from a few 
private school counselors indicated that 
counseling regarding the selection of col- 
lege curricula commonly began in the 8th 
and 9th grade. I have been told by some 
secondary school people, that it oceasion- 
ily begins in the 7th grade. When we 
studied the matter a bit we realized that 
itis at the 7, 8, and 9th grade level that 
the prospective engineering student must 
begin his mathematics, science, and Eng- 
lish sequences of courses to be ready to 
meet the entrance requirements of many 
of our engineering colleges. It is my be- 
lief that more study should be given to 
examining students in the 7th, 8th, and 
9th grades looking to the early identifica- 
tion of those with the apparent interest 
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and aptitude to prepare for and complete 
an engineering college curriculum. The 
Cooperative Mathematics Test and the Co- 
operative Science Test for grades 7, 8, 
and 9 have been found to be suitable for 
use with superior groups in these grades 
and some entire classes in the next one or 
two higher grades. The Cooperative Gen- 
eral Achievement Tests, Tests of General 
Proficiency in the Fields of Mathematics 
and Natural Sciences are useful in the 
10th to 12th grade range. The Coopera- 
tive English, Single Booklet Edition, 
Lower Level, or the separate tests of 
Mechanics of Expression, Effectiveness of 
Expression, and Reading Comprehension 
are useful for the 7th to the 12th grades. 
Other tests frequently mentioned in the 
New Jersey survey were the Kuder Pref- 
erence Record (Vocational), the Otis 
Tests of Mental Ability (all forms), and 
the Differential Aptitude Tests. Some of 
the larger city school systems and certain 
of the state systems have developed their 
own programs which could be used ef- 
fectively to discover potential engineering 
students. 

For those secondary schools enrolling 
both English-speaking and Spanish-speak- 
ing students, the Cooperative Inter-Amer- 
ican Tests of General Ability, Reading, 
Social Studies, Natural Sciences, and 
Language Usage with their parallel Eng- 
lish and Spanish editions, should prove 
especially useful. 


Selective Service College 
Qualification Tests 


At all college levels, Selective Service 
College Qualification Test scores will soon 
be used by local selective service boards 
in addition to or as a substitute for rank 
in college class as a basis for the defer- 
ment from immediate military service of 
enrolled college students. We have al- 
ready tested nearly 300,000 persons for 
the Selective Service System in this con- 
nection and other tests are to be given on 
June 30th and July 12th. It is our belief 
on the basis of rather inexact information, 
which was the best we could get, that an 
appreciable number of engineering stu- 
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dents will be eligible in most engineering 
colleges for deferment on the basis of their 
Selective Service College Qualification Test 
scores. 

At the sophomore level certain institu- 
tions have found the new College Transfer 
Test of the College Entrance Examination 
Board, a 3-hour morning Aptitude test, 
which yields a verbal and a quantitative 
score, to be quite useful in evaluating the 
ability level (exclusive of scholastic 
achievement) of prospective transfer stu- 
dents. These institutions commonly make 
use of the freshmen-sophomore grade 
record, together with a careful scrutiny of 
courses taken, as the best measure of 
scholastic achievement. Other institutions 
have found the Engineering Achievement 
Tests to be very useful indicators of 
achievement to date of prospective trans- 
fer applicants. A considerable potential 
of at least moderately well-trained trans- 
fer applicants is believed to exist in many 
areas. 

At the college senior-prospective grad- 
uate student level, Educational Testing 
Service will introduce a new 3-hour engi- 
neering examination in the fall for the 
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National Program for Graduate School 
Selection of the Graduate Record fy. 
aminations. This examination has a first 
section of 100 questions considered com- 
mon to the major branches of engineering 
and a second section of 100 more difficult 
questions, 25 each in the areas of Civil 
Engineering, Chemical Engineering, Elee. 
trical Engineering, and Mechanical Engi- 
neering, so that the student may choose 
not only those 25 in any particular are 
in which he feels best qualified but others 
as well. The new aptitude tests, the pro- 
file tests, and the Advanced Tests of the 
Graduate Record Examinations in Chen- 
istry, Mathematics, Physics, and 14 sub 
ject areas other than engineering, ar 
worthy of mention. 
It is my belief that, with growing knowl 
edge of the availability of testing pr- 
grams at these different levels and with 
recognition of the role which examins- 
tions can play in encouraging qualifiel 
persons to enter upon an engineerin 
career, the examinations I have mentionel 
will increasingly prove their value to engi- 
neering educators. ; 


In the News 


Young Engineer Training Program Imminent 


An organized program to aid young 
engineers in the first five years of profes- 
sional development through the medium of 
a network of local committees made up of 
established practicing engineers is being 
sponsored by the Training Committee of 
Engineers’ Council for Professional De- 
velopment. Under the chairmanship of 
A. C. Monteith, Vice President in charge 
of Engineering and Research, Westing- 
house Electric Corp., Pittsburgh, Pa., the 
Training Committee presented a 6-point 
program to aid the young engineer in the 
right type of training, of indoctrination, 
and of self-analysis. 

The program presented examples of 


orientation and in-service training, ¢on- 
tinued college education, introduction t 
community service, indoctrination in har 
acteristics, responsibilities and ethics of 
the profession leading to recognition 
through registration, self-appraisal fo 
the purpose of orientating personal plats 
and of selected reading for profession 
and personal growth. 

To implement the program the col 
mittee proposed that an extension directo! 
be employed for the purpose of organizilg 
the resources and agencies which mighi 
help in establishing programs in a numbe 
of chosen communities. Funds are prt 
ently being raised to initiate the progral 
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Engineering Design as Related to Research* 


By Forest 


Chief Engineer, Design and Research Division, Packard Motor Car Company 


In considering the subjects covered by 
the title, the first questions which might 
well be asked are, “What is Design?”, and, 
“What is Research?”. Webster states that 
design is “the production of a scheme. or 
plan for the making of anything.” This 
is certainly a definition in its briefest 
form. He also states that research is 
“careful or critical inquiry or examination 
in seeking facts or principles.” This is 
likewise brief and broad. 

Many definitions have been offered to 
explain the meaning of research. None is 
entirely adequate. From the standpoint 
of final result, the statement that “re- 
search has been called insurance against 
capital loss” is significant. Rather than 
attempt to define design or research 
further, a few examples will be given to 
illustrate these two functions of ogi. 
ing and their relationship. 

What can we classify as design in a 
broad sense? What is its history? When 
did designing start? 

Excavation by Sir Arthur Evans on the 
Island of Crete revealed the remains of 
the Neolithie or Later Stone Age culture 
which reached back 13,000 or 14,000 years. 
Man’s real design and construction effort, 
however, could not begin until he ceased 
to wander in search of a precarious liveli- 
hood. 

What examples do we find of early 
design? According to M. C. Burkett, 
Lecturer of Archaeology and Anthropology 
at Cambridge University, the oldest known 


* Presented at ASEE Summer School for 
Engineering Drawing Teachers at East Lan- 
sing, Michigan, June 26, 1951. 
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wheeled vehicle was discovered at Kisch, 
the world’s oldest city, and was built about 
3200 B.C. 

Much has been written about the struc- 
tures erected by the Egyptians, Greeks, 
and Romans throughout the centuries fol- 
lowing, the last two periods being marvel- 
ous eras of unsurpassed architectural 
design. 

After the fall of Rome, architectural 
design of a grand order disappeared in 
Europe and western Asia until the Middle 
Ages when the building of cathedrals and 
monasteries again revived it. Design of 
a more mechanical nature began to ap- 
pear. Time keepers are one interesting 
and common example of design of this 
type. Starting with the sun dial, ap- 
parently used as early as 2000 B.C. in 
the valleys of the Tigris and Euphrates, 
we next come upon the Clepsydra or 
Greek water clock invented by Ctesibius 
at Alexandria in the second century B.C. 
Sand took the place of water in many 
clocks, one variation being the 28-second 
sand glass used for a long time for de- 
termining the number of knots or nautical 
miles per hour covered by a vessel. The 
origin of the first design of mechanical 
clock is somewhat in doubt, but in 1360 
there was evidence of at least one mechan- 
ical clock designed by Henry Weeck, or 
Henry DeVick as afterward called, of 
Wurtemburg, for Charles V of France. 
Clock and watch designs appeared in 
many forms finally developing into those 
which we have today. Space prevents 
mentioning many more examples of de- 
sign, such as the works of Leonardo de 
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Vinci, Cellini, and other marvelous crafts- 
men with whom we are all familiar. 


History of Research 


What was occurring in research, taking 
it in its broadest sense, over this period 
of time? 

In Egypt the practice of preserving the 
_ bodies of the dead by mummification has 
excited the wonder of mankind for ages. 
G. Elliott, Professor of Anatomy, Uni- 
versity of London, states this practice 
extended over at least thirty-five centuries 
and that it underwent an unbroken series 
of different techniques. That I would eall 
a “long term” research project. 

One example of a very complete report 
on early investigations came to my at- 
tention a number of years ago in a curious 
way. In the mathematical analysis of a 
problem, I came across a proposition in 
plane geometry with which I was un- 
acquainted. This aroused my curiosity. 
As I needed a new geometry reference 
book, I journeyed to the Detroit Public 
Library and surveyed all the works avail- 
able and found one by Sir Thomas Heath, 
in three volumes, which was very com- 
plete—a new translation taking into ac- 
count all of the information unearthed 
since previous translations had been made. 
I found the proposition that had been new 
to me, and discovered that the geometry 
taught me in high school was from a very 
much abridged edition of the complete 
works compiled by Euclid in thirteen 
books to cover the information available 
300 years B.C. 

De Morgan, the British mathematician, 
stated in 1848, “There never has been, and 
till we see it we never shall believe that 
there can be, a system of geometry worthy 
of the name, which has any material de- 
partures (we do not speak of corrections 
or extensions or developments) from the 
plan laid down by Euclid.” Heath states 
that had De Morgan lived at that time 
(1925) he would still be of the same mind. 
The fact that this work has lived for 
twenty-two centuries without any revisions 
or significant additions marks it as being 
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an investigation and summary of the high, shift me 
est order. The elegance of the proposif.e as for 
tions in their simplicity and choice vears in 
language commands further respeet anj resent 
should cause all of us to reappraise j 
of our contributions in the light of thy by Fottit 
from which we have had to draw. eptable 
The history of design in clocks wah rsuited ; 
mentioned. Prof. W. I. Milham, in hi to speak, 
book, “Time and Timekeepers,” states thif jone to | 
since 1368 when the pendulum was itfionld be 
troduced into the clock mechanism, therf yok has 
have probably been nearly three hundnifjiforent 
different designs of escapements exper. ioday. 
mented upon and nearly one hundti§ arch we 
escapement designs for watches. So wWinswers, 
realize the designs of our modern mecha nercially. 
ical clocks and watches are the result of Anothe 
an enormous amount of investigation§ j 
and tests. ing the la 
We could list many investigations mag, weakne: 
over the centuries labeled as discoveries} onnectin 
developments, and so on, from the wealtlf nannfact; 
of material available. Two or threfite write 
examples were touched upon to stress thftrittle 1a 
point that design and research are by mptighly sty 
means items peculiar to the last hilifredueed b; 
century or so. : ing desig 
findings ¢ 


Relationship of Contemporary Design 


million dc 
to Research saved by 
In considering the relationship of conphhis is ele 


temporary design to research, there amffor resear 
two broad phases which are diametricallg Another 
opposed which immediately come to minifeited is in 
The first is where designs are partiallfam folloy 
developed and to be completed must Wait smooth 


for research work to permit their complfising the 
tion. The second phase is where “lon fore the | 
term” research develops products Wil@inated ap 


are eagerly seized upon by designers allfthe seuffin 
they are introduced and often used i he origins 
many forms never anticipated by @fraiting ¢ 
who developed the product. Bis parti, 

Let us consider the first phase, patifsionificant 
ularly in the automotive field and air®ithat the 
engine field in which the writer is yhat oper 
acquainted. is 

For many years we have all been te at yar; 
to make automatic transmissions for “Phased op 
that would do a better job than the fthat one , 
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y of the higi} sit mechanism. In the minds of some 
the PToposi} of ys for a long time and over the last ten 
1d choice tf in particular, the idea has been 
respect anif resent that a better design could be 
Ppralse Som olyed if the torque converter invented 
light of thi}, Pottinger in 1906 could be made ac- 
raw. eptable for passenger car use. This has 
clocks wa rsulted in our designs being held up, so 
ilham, in hii speak, until sufficient research work was 
sy” states thilf to give assurance that this element 
tum Was ifionld be included in the design. This 
hanism, ther} york has resulted in four distinct and 
hree hundnif jifferent combinations being in production 
nents expét-fioday. We have them because the re- 
one hundrif earch work on the product indicated four 
ches. So Winswers, all of them acceptable cont- 
dern mechat-} nerejally. 
the result of) Another example of design waiting for 
investigationy msearch is in stress determination. Dur- 
ay ing the last war, test experience disclosed 
igations maid, weakness in an existing design of blade 
rods in an aircraft engine 
ym the weiltlfnanufactured by the company with which 
wo or lithe writer is associated. A Stresscoat, or 
| to stress tiMftrittle lacquer investigation, showed a 
rch are by iftighly stressed point which was greatly 
the last hilifredueed by removing metal from the exist- 
ng design. Test results confirmed the 
pindings and approximately one-quarter 
rary inion dollars worth of blade were 
sed by reworking the existing rods. 
nship of cotpthis is clearly a case of design “waiting” 
ch, there research. 
diametricall§ Another example which the writer has 


come to mi ited is in regard to surface finish on the 
are partiallfam followers of the same engine on which 
ted must Wilt smooth honed finish was discontinued, 


their complfising the ground finish only, present be- 
| where “lotgfore the honing. This procedure elim- 
roducts wiléfnated approximately ninety per cent of 
lesigners atthe seuffing of the followers, present with 
often used fhe original finish. Another ease of design 
ated by thifvaiting for research for improvement. 
_Pihis particular item points out one highly 
phase, palMBignifieant fact in engineering design— 
d and aircefbat the parts themselves will tell you 
writer 18 ™fvhat operating conditions they like or 

_ Prat is “good” or not, which may well 
all been "Ye at variance with certain theories not 
sions for @Bhsed on facts. This leads to the moral 
than the M'¥tat one must have an open mind at all 
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times until competent testing reveals the 
facts. 

Another example of design waiting for 
research was in the development of the 
transmission brought out by the writer’s 
company two years ago. 

The direct clutch and torque converter 
assembly had a combination of members, 
all of which were Stresscoated with brittle 
lacquer and spun at a series of increasing 
speeds to determine the highly stressed 
points. A considerable number of design 
changes were made to reduce these stress 
raisers and a final check was made by 
bursting all of the parts involved. 

Many more examples could be given to 
show that design must wait for investiga- 
tion or research before it can proceed 
safely. This is one of the biggest un- 
knowns in attempting to “time” the com- 
mercial introduction of basically new de- 
signs. 


Research Covers a Broad Field 


I may be challenged by some for in- 
cluding some of these examples as re- 
search. My only answer is that present 
research covers a very broad field. We 
have all heard much about the new nuclear 
research. Most of us, however, have not 
heard of and do not realize the vast 
amount of manufacturing research that is 
going on. One other example is the work 
of Dr. Hans Ernst with the Cincinnati 
Milling Machine Co., on the actual be- 
havior of the metal in the cutting process. 
His exceptionally clear high-speed movies 
show that ordinary chip removal is def- 
initely a shearing process at a well estab- 
lished angle instead of being a “paring” 
process as pictured in many illustrations 
for years. This is a definite contribution 
to our knowledge of a process used for 
centuries. 

Let us take the other side of this picture 
where designers use the products of re- 
search. This can probably be illustrated 
best by a number of examples. 

In the early Thirties, the writer had 
occasion to work on the development of 
the first rubber crankshaft vibration 
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damper used by our company on pas- 
senger car engines. Our tests had shown 
that there must be a combination of an 
elastic coupling and friction present be- 
tween the damper flywheel and the crank- 
shaft. Our tests also showed that rubber 
had no friction present of commercial 
value. This resulted in our employing 
friction dises in addition to the rubber 
elastic coupling. If we were to design 
this damper today, we would have avail- 
able rubber “loaded” with certain com- 
pounds that would add friction to it or 
give a “hysteresis loop” of sizable value 
so we would doubtless eliminate the fric- 
tion plates. However, research has also 
brought another party into this picture— 
silicone fluids of constant high viscosity 
which are now used in dampers, eliminat- 
ing the mechanical friction materials and 
rubber, also. In our early work we had 
visualized how nice it would be to mount 
a flywheel in a casing only but knew the 
oils we were acquainted with would change 
too much in viscosity to be commercial. 

The development of plastics has made 
designs possible that could not be con- 
sidered a few years ago. Gears can now 
be molded from nylon at a fraction of the 
cost of cutting them. For many purposes 
the nylon gears are superior to the metal 
gears. This is only one of many uses 
plasties are being put to. 

The DuPont Company has just com- 
pleted an experimental station for funda- 
mental research, built over the last three 
years at a cost of 30 million dollars. Du- 
Pont defines scientific research as “a 
critical investigation in the physical sci- 
ences directed to discovery of new knowl- 
edge.” The company divides research into 
three categories: Improvement in existing 
processes and products; development of 
new ones; and fundamental research to 
uncover new knowledge without regard to 
specific commercial objectives. DuPont 
says it does research because it has to. 
This can be well understood when we 
realize that more than half of the com- 
pany’s sales in 1950 were in products 
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either unknown or in their commergy 
infancy twenty years ago. 

In thinking about the relationship bk 
tween design and research, one thing 4. 
ways comes to my mind—that is the in. 
portance of proper analysis of the desig 
in the light of what it is to accomplish 
I have seen a goodly number of designs 
that were not operable which could hay 
been “saved” or made to operate by beixg 
properly analyzed and the indicated stey 
taken to correct the design. There is 
no function in engineering design or (. 
velopment that pays off so well for tle 
effort expended. 


Importance of Fundamentals 


To properly and efficiently analyze de 
signs, the young engineer should know his 
fundamentals well, not just have a speak 
ing acquaintance “with” or “of” them. | 
found my own collegiate education lackiny 
in elementary mathematics, kinematics 
advanced mechanics, particularly in vibr 
tions and some other courses. I feel 
own collegiate education would have be 
more valuable had more time been spai 
on the fundamentals of all the science 
and less on general reading cours 
After the student has finished his form 
or “official” education, he has to read ani 
glean information all his life anywy 
The time spent at college can be used bes 
in equipping him with the “best” too 
possible for his future use. 

What must industry have, to be willing 
to finance research on a long-term bas 
particularly to yield products that 
signers or others may use? Industry mu 
be able to reap a fair reward for promt 
ing many projects, most of which will 
pay out as it is only a gleaning of & 
many projects that finally becomes ™ 
of the future products of the compl! 
Over a period of time, engineers 
others will thrive only as the organizaiit 
they are in thrives. We each have a} 
sonal responsibility to do our bit to 
keeping our economic and governmellif 
structure on a sound basis. That peril 
and encourages companies to extend thé 
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selves research-wise with reasonable re- 
wards possible for developing new and 
better products. 


Individual Freedom Necessary 


Companies and individuals must con- 
tinue to operate in an atmosphere where 
individual freedom continues to encourage 
research and design so they will continue 
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for the benefit of the many, and will result 
in the satisfaction of creativeness in the 
individuals engaged in the work which 
is one of the major dividends to them. 

I hope these few brief remarks and 
examples will serve in a small way to 
demonstrate how research and design work 
together and under what conditions they 
can operate most effectively. 
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Mid-Winter in New York 


By M. B. LAGAARD 
Chairman, Engineering Drawing, Northwestern University 


and 
B. L. WELLMAN 


Professor of Mechanical Engineering, Worcester Polytechnic Institute 


The Mid-Winter Meeting of the Engineer- 
ing Drawing Division, which was held in 
New York on January 23rd to 25th, will be 
long remembered by those who attended. 
Members of the host institutions, Columbia 
University, The Cooper Union, and the U. S. 
Military Academy are to be congratulated 
for their well planned program. 

The Cooper Union was our host on the first 
day. Following a tour of their historic 
Foundation Building, Mr. Renato P. Iodice 
presented a paper on the application of 
deseriptive geometry in shipbuilding. The 
content of his talk was carefully designed 
to lay the groundwork for our afternoon 
Visit to the Mold Loft of the New York 
Naval Shipyard. There Lt. W. J. Dixon 
demonstrated with the aid of two loftsmen 
the development of a shell plate of a ship. 
The work was carried out in detail from the 
given frame lines of the ship to the actual 


} layout on the loft floor of the full-size paper 


template. The tour through the ship-fitters 
thop showed how the massive plates are cut, 
beveled, drilled, and rolled to proper shape. 


Columbia University entertained us on 
Friday. In the morning session the an- 
nounced paper by Mr. Lloyd E. Varden on 
photographic processes was followed by two 
others. Professor L. R. Schruben of the 
University of Southern California spoke on 
the relations of the engineering freshman 
to his drawing instructor, and Professor 
H. B. Howe of Rensselaer Polytechnic In- 
stitute described some of the statistical re- 
search methods he has used to test his teach- 
ing procedures in drawing and descriptive 
geometry. After the luncheon and business 
meeting the afternoon was devoted to in- 
spection trips. 

No greater substantiation of the fact that 
drawing is a basic and fundamental part 
of all engineering could be found than in the 
curriculum at West Point, where the same 
organization that trains the man also em- 
ploys him after he graduates. The thorough- 
ness with which they cover the field of draw- 
ing is ample evidence of the importance they 
attach to it. 

(Continued on page 372) 
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Improvement of Cooperation Between Indus- 
trial Engineering Faculty and Industry * 


By ROBERT T. BORTH 


Manager, Community Relations, Employee Relations Division, General Electric Company 


I am indeed grateful for the opportu- 
nity to appear before you distinguished 
educators today—and for a_ three-fold 
reason: First, because I am directly con- 
cerned with industrial relations—strug- 
gling daily with its problems in the Gen- 
eral Electric Company—and I come to 
you for help, and advice. Second, because 
so much of the future progress of the 
American free competitive enterprise sys- 
tem (our profit or loss system) depends 
upon our success in the area of industrial 
relations—on the pursuit of job satisfac- 
tion for the 60 million people of our work- 
ing force, and upon their acceptance of 
ever greater technological advancement in 
arm-lengthening tools. I welcome always 
an opportunity to help expand the hori- 
zons of our industrial thinking. And 
third, because you, in the field of educa- 
tion, can accomplish so much in the de- 
velopment of sound-thinking economically- 
statesmanlike future leaders in our busi- 
nesses and professions. We in industry 
welcome any opportunity to discuss our 
growing problems with you— problems 
which we must solve together. 


Perplexing Problems 


Believe me, I appear before you today 
in sincere humbleness—nothing quite so 
humbles all of us businessmen as failure in 
the midst of success. Mr. Lee of Standard 
Brands put it quite clearly in a talk a 


* Presented before the Industrial Engi- 
neering Division at the Annual Meeting of 
the ASEE, Troy, N. Y., June 22, 1949. 


couple of weeks ago when he said: “The 
people will go into the stores and vote 
for your products by purchasing them, 
and then go to the polls and vote you out 
of business.” 

We business men, we like to think, ar 
people of the highest ability, the best in- 
tentions, and the architects of the greatest 
standard of living in history—both as to 
material and spiritual well being. We are 
great physicists, chemists, engineers. We 
are phenomenal manufacturers. We have 
been fabulous financiers. We are super) 
in individual selling and mass marketing. 

Yet, as the whole man of business—the 
manager and leader—we are condemned. 
When we try to merchandise the overall 
economic and social consequences of ou 
operations, we fail. In fact, it has be 
come the habit of many politicians to 
believe that the way to sure election is to 
promise, the correction of our “wicked 
abuses,” to our employees and the public 
This is a successful habit not just of cheap 
and ill-mannered politicians, but of thos 
of the most impeccable backgrounds o 
family and education. 

People like—and respect—the results of 
our separate professional skills. But 
taken as a whole, our activities seemingly 
are regarded by a majority of the publit 
as anti-social. 

How do we find ourselves in this situ 
tion? With our customers, stockholder, 
and vendors approving of us, to be suf 
But with our employees and their allies- 
the unions, the government, too often the 
clergy, too much of the public—in other 
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COOPERATION BETWEEN FACULTY AND INDUSTRY 


words our real bosses—not only not re- 
specting and liking us, or even appreciat- 
ing or understanding us, but even not 
crediting us with good intentions—with 
being on their side—by which we mean 
being on the side of what’s good for all. 

People are led to believe that the jobs 
we provide are not what they ought to be. 
They are led to believe that the economic 
and social consequences of our activities, 
and the system back of our activities, are 
not what they ought to be for the good of 
each community and of the nation. They 
think that we are smart, skilled, technically 
honest, but coldly selfish and not on the 
side of employees and the public. 

As a result, they not only do not seek 
our participation in important affairs, in 
the running of the country—but in many 
fields they don’t permit it—and we are 
largely ruled out of councils as undesir- 
ables. Yet we are the same people who 
give largely those same people the prod- 
uets and prices they like in the individual 
eases, in the direct or indirect investment 
safety and return they have liked. 

What can be the matter? What ought 
to be done? And who ought to do it? 
We, at General Electric, think it is largely 
the job of business. But you educators 
can be a tremendous help. 

At G. E.—where we have all these 
questions—we decided two years ago 
that we, at least, would have to‘try to do 
something about it, and that we certainly 
must not continue to take these puzzling 
problems lying down—or go on about our 
customary pursuits being technically suc- 
cessful while failing in the larger and the 
only really important sphere of true per- 
sonal accomplishment and real social use- 
ulness, 


The Approach 


We determined to try to draw on our 
sales and general management experience 
to determine what were all the things 
vhich we did to make us successful in the 
product sales field but which we were not 
doing in the job customer and community 
relations field. 
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Using typical market research to learn 
the likes and dislikes of our employees and 
then employing product planning meth- 
ods, we determined that our first job was 
to have us all in management—that in- 
cludes foremen—work toward giving each 
employee a new model job with nine 
specific features the employees had said 
they wanted. 

Our approach toward this 9-point, new- 
model job was along three lines. 


(1) Getting and keeping the pay, work- 
ing conditions, and other material 
characteristics of each job up to 
the ever-rising standards in these 
respects—VOLUNTARILY. 
Getting supervisors at all levels to 
establish genuine and continuous 
and intimate two-way communica- 
tion with each employee—to respect 
his dignity, supply him with desired 
information, give him a real sense 
of importance and participation,— 
and act like salesmen instead of 
bosses, getting the employee to 
want to do what’s wanted and not 
in any sense be driven to do so. 

We think we have found that even 
if the employee—or his family and 
neighbors—feel he has got the best 
pay, best working conditions, and 
best boss in town—if he feels his 
boss and company have been liter- 
ally “born again” and are on his 
side, and are really putting human 
considerations first—it still isn’t 
enough. 


(3 


~— 


And right here we run into what I think 
is the most colossal and the most pressing 
problem of our times. We know, for 
instance, how to price our jobs and how 
to be the salesmen to sell and satisfactorily 
serve our job customers—and we only 
need to transfer to that area the skills we 
have developed in our product marketing 
departments. 

But we have few skills in this third area. 
Few of us know, or can put convincingly 
in words of one syllable, the reasons why 
our profits are not the reason for high 
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prices as the left-wingers charge. Too 
few of us really know our economics— 
the relationship of wages, prices, taxes, 
and profits and loss—the function of sav- 
ings and of investment in technologiéal 
advances—the social gains of incentives 
and competition in a free market of mil- 
lions of individual decisions versus central 
planning—how we can and do raise our 
real wages, our real standard of living— 
how we get into a disinflation like the pres- 
ent, and how we can get through it and 
come out into a healthy, steady era of 
sound business instead of another silly and 
debilitating spree. 


Futility of Passive Resistance 


Why is it so frightening for business- 
men, employees, all serious and patriotic 
citizens not to know—and not to be teach- 
ing and discussing sound economics and 
good sensible political conduct? 

It’s because of this new kind of robber 
barons that have gotten more and more 
successful elsewhere out around the world 
during the last 30 years. They always 
first get themselves outwardly cloaked in 
the mantle of the common man. But their 
objective is power—and power direct 
rather than through money. Their meth- 
ods are therefore political and not com- 
mercial (which is where our ability is). 

Businessmen, unthinkingly continue to 
devote themselves purely to the customary 
commercial pursuits, have meanwhile in 
country after country been gradually 
weakened and then displaced. Along with 
their displacement went freedom—for all 
the people—freedom and any hope of 
human dignity, plenty, and the good life. 

After seeing this at work abroad among 
our enemies and our allies alike for thirty 
years, what do we find ourselves doing? 
We rich Americans, whose so-called “ill- 
fed, ill-housed, and ill-clothed lower third” 
are so well off that they are the envy of 
the rest of the world! We natively smart 
Americans, who not only have fine basic 
education but have had others’ experience 
enacted right before us so we don’t have 
to theorize or experiment or take any 
foolish chances! ! 
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How are we acting? What are 
doing? 

First, we are putting on a great spe. 
tacle of how sorry we are for ourselves, 
Our plight seems indeed tragic. We only 
treated ourselves to one million new home 
last year—414 million refrigerators—a. 
most 5 million motor vehicles, on top of 
about 38 million already on wheels at the 
beginning of the year. We right now— 
with the possibility of some overdue reai- 
justment looking us in the face—still seen 
to be making progress toward going ont 
and getting in each other’s way with a- 
other 4 or 5 million ears this year. 

Second, we had all these new things ani 
all these savings left after handing over 
taxes to our federal government at a rate 
of over $40 billion a year. And get this 
picture! Half of this $40 billion of taxes 
is being spent to ward off the foreign 
Communist menace to our system ani 
safety, while right at the same time her 
at home too many of us in and out 
government and unions and business ar 
joyously, if not hysterically, embraciy 
one after another of the very ideas, it 
fluences, features, or ingredients of collet 
tivism (or communism with a small “’) 
that can surely lead us off the deep etl 
into the same type of police state we» 
fear—the very police state of poverty, 
slavery, and hopelessness we are fighting 
with our billions to prevent from happer- 
ing elsewhere. 

What do we have to do to be savel, 
then? It seems to me all we have to di 
is just to do exactly as we do when ¥ 
encounter any other unsound or unfai 
salesman out trying to compete for o 
customer’s favor. We take a good loi 
at our product, make certain again thi 
it’s right in function and price for th 
current market, and then go out to # 
the daylights right out of the somethixg 
for-nothing boys. 


Responsibilities of Citizenship 


A distinguished M.I.T. professor tol 
me in New York last week that he ' 
beginning to believe that the missing # 
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gredient in employee relations and com- 
munity relations was summed up in the 
one word “polities’—or political action 
by manager, stockholders, bondholders, 
insurance policy holders, savings bank 
depositors, pensioners, and others with an 
interest in keeping the value of money 
honest, the standard of living rising, and 
the freedom of choice, speech and move- 
ment really free. 

I would agree if he meant by political 
activity the mastery of sound economics 
and the insistence by citizens on sound 
economie teaching and practices by their 
representatives in government, in unions, 
even in the clergy, as well as in business. 

Those who have been in Washington 
recently will know already that, while 
there is a selling job to be done there, the 
primary selling job must be done at the 
grass roots. The Senators and Congress- 
men are like furniture buyers sent to the 
annual market with not much leeway for 
their own discretion or taste. They do— 
and are supposed to do—what the folks 
back home want done. 

Who is to do something about all these 
things? Who is to keep on—in the critical 
days ahead—talking to his Congressmen 
and friends about proper legislation in the 
public interest? Who is to learn, and 
then teach economics? Who is to put his 
citizenship duties ahead of his commercial 
duties? 

I can’t speak for others, but I can tell you 
it is the individual conviction of member 
after member of the force of 15,00 in G-E 
management not to look to others or to try 
to delegate this job of good citizenship to 
subordinates or to associations—but to do 
this job ourselves. Each one of us to the 
degree we can attain the personal facility 
and command the interest of others in 
the things we are trying to do in the 
publie interest. 

Many of us have seen—are seeing and 
writing—our Congressmen and Senators. 
We have testified on pending legislation 
before House and Senate Committees. 
We are telling our neighbors back at the 
grass roots what we think. We are learn- 
ing economies and teaching economics to 
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our supervision, our 200 thousand em- 
ployees, our 7 million neighbors in our 
plant cities. We are discussing in print 
every controversial public issue that in- 
volves job-connected economies or public 
policy effect on us, our employees, or our 
neighbors. 

I have outlined for you what we are 
trying to do in this wide area of industrial 
relations. Many other concerns facing the 
same problems are following a similar 
course, or a different course toward the 
same objectives. 


Staving off the Tide 


You gentlemen might well encourage 
and abet this trend toward the main essen- 
tial—economies. Not only should students 
absorb all the economies they ean but it 
would be wonderful if upon graduation 
they were equipped to be economic teachers. 
I mean by that not only to be equipped as 
teachers in the formal sense but as teach- 
ers who are able to debate the theories and 
practices of economies with tough and 
facile opposition over the radio, on tele- 
vision, at women’s clubs, church meetings, 
and public meetings of all kinds. If we 
ever are going to be able to understand 
fully this wonderful system of ours, we 
have got to have a sort of “town meeting” 
going on constantly wherever citizens 
meet, from groups of two on up, and to 
lead such discussions we need sound 
students of economies. 

You gentlemen could help too, in the 
various projects that are going on around 
the country now in the organization and 
conduct of adult economies courses. In 
this connection I would like to tell you 
something of what we in General Electric 
have done to encourage such adult eco- 
nomics courses. In Schenectady, last 
autumn, we assisted the Lions Club there 
in arranging a discussion course whereby 
members of a panel, led by a trained in- 
structor, sat upon a stage in an auditorium 
and through discussion developed the 
theories of sound economics and applied 
them to their day-to-day operation. Sub- 
seribers included businessmen, union lead- 
ers, the clergy, and professional people 
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who sat in the audience and listened to the 
discussion going on on stage. The course 
was entitled “What Every Man Should 
Know About Business.” This was entirely 


an experimental proposition but it was so ~ 


well received that we circulated reports 
of it across a wide segment of our friends 
and contemporaries around the country. 
Since that time similar courses have been 
held elsewhere. In my own home city of 
Syracuse, the Citizens’ Foundation con- 
ducted the course and drew a sell-out 
crowd of 700 throughout the full 13 weeks 
that it ran. Attendance was entirely 
voluntary and was paid for, by the most 
part, by the individuals attending. These 
people were happy to give up one night 
a week to learning fundamentals of our 
economie system. 

At Grand Rapids, Michigan, I under- 
stand the course has had similar success 
and plans are underway now to continue 
the course at Worcester, Mass., and 
Bridgeport, Connecticut, and half a dozen 
other cities around the country. Hardly 
a day goes by but what we in General 
Electric receive queries about the success 
of the course and how it was conducted. 
This is a third area where you gentlemen 
might well indeed assist business in im- 
proving industrial relations. 

What I think we all ought to do to con- 
tribute to the understanding, the preserva- 
tion, and the improvement of our free and 
wonderfully productive system of incen- 
tives and competition are as follows: 


(1) Before anything else we have got 
to be born again (and you can help 
in that rebirth). 


We have got to 
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shake a life-time’s habit of mind 

about values. 
(2) We have got, of course, to provide 
good jobs and good bosses (and in 
the latter sphere you again can 
help us). And we have got to have 
this known to our employees, to 
their neighbors, and to the whole 
public. 
Then we come to this larger job 
itself. That’s the job of deserving 
and getting a favorable economic 
climate for our operations, and 
then deserving and getting favor- 
able recognition for the overall 
economic and social consequences 
of the way we have embraced this 
opportunity. 


(3 


But it’s got to be done if business manage- 
ment—in fact our free system—is to sur- 
vive. I think it can be done if we will 
recognize and do something about it. 

But businessmen need your help. We 
need your help to make more of us —and 
those to follow us—understand this won- 
derful system of ours—help to learn how 
to preserve and improve it rather than let 
it be damaged, or even perish. We need 
your help in seeing that a majority of 
citizens understand the economic facts of 
life, the proper working of our system, 
and the fallacy of all these contrary some- 
thing-for-nothing fairy tales. With your 
help—and with similar help from eduea- 
tors everywhere—I feel sure that the 
bridge of industrial relations, the lifeline 
of our great free competitive enterprise 
system, will be a lasting and monumental 
edifice which will not and cannot be tom 
down! 
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An Employment Survey of Industrial Engi- 
neering Graduates of the Pennsylvania 
State College* 


By GEORGE L, THUERING 


Assistant Professor, Department of Industrial Engineering, The Pennsylvania State College 


The first curriculum in Industrial .En- 
gineering in this country was started at 
The Pennsylvania State College in 1908, 
some 43 years ago. Upon the occasion of 
its fortieth anniversary in 1948 the De- 
partment felt that it would be appropriate 
if it undertook a study of its graduates to 
determine what they were doing and how 
they had fared since graduation. 

The Department graduated its first two 
students in 1910. From 1910 through 
1948, the period covered by this survey, 
1051 students were graduated. In the 
two years since 1948 another 315 have 
received degrees in industrial engineering. 
As one might expect, during the early 
years the graduating classes were small 
and averaged about 10 men per year. 
Following World War I and.coinciding 
with the “Efficiency Expert” era of in- 
dustrial engineering, enrollment climbed 
and an average of 35 men per year re- 
ceived degrees. From 1925 through 1938 
enrollment was fairly stable. Graduating 
classes averaged 21 per year with a high 
of 29 in 1927 and a low of 15in 1933. The 
period of stability ended with the class of 
1939, and a period of growth began. This 
growth, which actually started with the 
freshman class of 1935, was interrupted 
in 1944, 1945 and 1946 by the war, and 
was greatly accelerated by returning vet- 


*Presented at the 59th Annual Meeting 
of The American Society for Engineering 
Edueation, at Michigan State College, East 
Lansing, Michigan, June 25-29, 1951. 


erans in recent years. This year (1951) 
approximately 90 degrees will be granted, 
a drop from the maximum of 164 degrees 
granted in 1949. 


Method 


The survey of the alumni was conducted 
by mail. It was possible to contact 880 
of the 1051 graduates of the years 1910 
through 1948, and replies were received 
from 615. This represented 51.8 per cent 
of all graduates or approximately 70 per 
cent of those contacted. 

The replies were grouped and reported 
by five-year intervals starting with 1911. 
The one exception was the most recent 
group which contained the three years of 


TABLE 1 


CoMPARISON OF NUMBER OF GRADUATES AND 
NUMBER OF REPLIES TO QUESTIONNAIRE 


Years Graduates | Replies 
1946-48 209 149 71.3% 
1941-45 192 120 62.5% 
1936-40 167 | 108 | 64.6% 
1931-35 100 58 58.0% 
1926-30 114 69 60.5% 
1921-25 173 72 41.6% 
1916-20 61 29 47.5% 
1911-15 33 6 18.2% 
1910 2 0 _- 

Totals 1051 615 58.1% 


359 JouRNAL OF ENGINEERING EpucATION, MAr., 1952 


SURVEY OF INDUSTRIAL 


360 


1946, 1947 and 1948. This grouping was 
decided upon as it was felt that a grad- 
uate’s age, or the era in which he grad- 
uated, might have some influence on his 
work. It was also felt that the smaller 
number of replies from older graduates 
would be lost among the large number of 
replies from more recent and also con- 
siderably larger graduating classes. In a 
further attempt to facilitate comparison 
and reduce misunderstanding all results 
were reported in percentages of replies. 


Results of Survey 


A summary of the number of graduates 
and number of replies is given in Table 1. 


ENGINEERING GRADUATES 


As one would expect, a greater percentage 
of replies was received from the more 
recent graduates. The highest percentage, 
71.3 per cent, came from the 1946 through 
1948 group and the lowest, 18.2 per cent, 
from the 1911 through 1915 group. 
When the replies were analyzed, it was 
found that graduates were in a wide range 
of industries and in a variety of oceupa- 
tions in these industries. Table 2 shows 
the percentage distribution of graduates 
according to industrial fields. 
Seventy-two per cent of all graduates 
were employed in the major industrial 
field of manufacturing. The 1941 through 
1945 group with 78.3 per cent had the 


TABLE 2 


PERCENTAGE DISTRIBUTION OF GRADUATES BY INDUSTRIAL FIELDS IN WHICH 
EMPLOYED AND YEAR GRADUATED * 


Agriculture and Forestry 
Mining 8/ —|—] 14), —]- 
Construction 7| .7] 8} 1.7) 14) 
Manufacturing 72.0 |75.2 |78.3 |77.8 |76.0 |69.5 |54:2 |55.2 |33.3 
Food and Kindred Products 2.6| 2.0| 2.5] 2.8) 3.5] 4.3] — | 69] — 
Textile Mill Productst 3.3| 3.4) 1.7] 83) 3.5] 14] 14] —|— 
Lumber, Furniture and Lumber Products | 1.3} 1.8} — | 1.9] — | 14] 4.2} —|—- 
Paper and Allied Products 2.01 2.7) 1.7) 2:8) 1.7] 1.4) 14) 
Printing and Publishing 8] —| 1.7) 29) 14) —]- 
Chemicals and Allied Products including 
Rayon 3.9| 4.0] 2.5] 5.6] 86} 5.8) — | 
Petroleum and Coal Products 5.6] 5.3] 3.3] 4.7] 6.9/10.1] 7.0} 6.9] — 
Iron and Steel and Their Products 12.5 |14.7 |14.2 | 3.5] 7.2 |11.2 113.7 |16.7 
Machinery 28.8 |33.6 |42.5 |22.2 (34.5 |17.4 |19.4 |13.8 |167 
Transportation Equipment 3.3] 2.6] 3.3] 6.6] 5.2) 2.9) — | 
Other Manufacturing Industriest 7.7| 4.7| 6.7) 6.9 [14.5 | 8.3 — 
Transportation —{ 17) 28| —|— 
Communication 1.5] 3.4} — | — | — | 2.9] 2.8) 
Utilities 1.6) 1.3] 25| 9| 14] 42) 
Other Industry Fields (Service) 17.9 |12.8| 9.2 |19.5 }19.0 |14.5 |29.2 |41.4 |66.7 
Any Field Not Specified 2.5) 2.0} .8&| — | 1.7] 5.8) 6.9] 3.4] — 
Unemployed 8] 1.3) 1.7) 
Student 1.3) 2.0} 9| 
Wife 5] .7] 8) 9) 


* Adapted with some deletions and additions from the list in “The Engineering Profession it 
Transition,” A Report of The Engineers Joint Council on the 1946 Survey of the Engineering 


Profession, prepared by Andrew Fraser. 


t Including clothing but excluding rayon. 
tA large part of this consists of companies manufacturing insulating, roofing and floor 


covering materials. 


Page 71, Engineers Joint Council, New York. 
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TABLE 3 
PERCENTAGE DISTRIBUTION OF GRADUATES BY OCCUPATION (FUNCTION) AND YEAR GRADUATED 
Total 1946- 1941- 1936- 1931- 1926- 1921- 1916- 
Sales* 15.4 | 17.5 | 16.7 | 13.9 | 10.3 | 10.1 | 19.5} 17.2} 16.7 
Consultant 20}; — | — | 46] 5.2] 1.5] 14] 69} — 
Own Business, Partner or Officer 11.3} 5.8] 6.5] 15.5 | 26.1 | 20.8 | 27.6| 16.7 
Technical Engineering 7.9| 4.0}10.0} 8.3/]13.8} 4.4} 11.1] 3.5] 16.7 
Manufacturing (Line) 9.2) 4.7/10.8) 9.3] 12.1) 16.0] 83) 6.9) — 
Manufacturing (Staff) 42.2 | 50.4 | 47.5 | 57.5 | 39.7 | 36.2 | 25.0] 13.8) — 
Methods and Planning 6.9} 10.7} 8.3)11.1); 5.2} 15) — — — 
Time and Motion 6.1/11.4] 9.2) 74) — — |] 14] — 
Costs 2.5) 2.7) 1.7] 5.6] 1.7) 1.5] 14) — | — 
Coordination 3.3| 2.7| 5.0] 3.7| 3.5} 1.5] 14] 69} — 
Personnel 2.0) 1.7] 7.3) 14) — | — 
General Industrial Engineering 11.4] 12.8 | 15.0 | 12.0] 12.1} 11.6] 4.2} 6.9} — 
Other 8.5] 8.1] 6.7) 7.4] 6.9) 13.0] 15.3} — | — 
Other 12.1] 20.8] 9.2} 5.6} 3.5] 5.8] 13.9} 24.1] 50.0 


*Sales and sales engineering, does not include self-employed sales representatives. 
{ All self-employed, including self-employed sales representatives. 


highest percentage in this field. Of the 
specific industries within the field of man- 
ufacturing, the machinery industry with 
28.8 per cent and the iron and steel in- 
dustry with 12.5 per cent employed the 
greatest number of graduates. These per- 
centages are similar to but slightly higher 
than those obtained for Mechanical-In- 
dustrial Engineers in a nation-wide survey 
conducted in 1946. In the 1946 survey 
65.6 per cent were in manufacturing, 11.2 
per cent in iron and steel, and 22.4 per 
cent in machinery manufacturing.* 

Of the remaining 28 per cent of the 
graduates who were not in manufacturing 
more than half were in service type ac- 
tivities. Service type work which in- 
cluded wholesale and retail trade, educa- 
tion, government service and similar ac- 
tivities employed 17.8 per cent of all 
graduates. 

The only significant trend by years was 
a decrease in the percentage of older 
graduates in manufacturing and a cor- 


_1“The Engineering Profession in Transi- 
tion’? A Report of The Engineers Joint 
Couneil of the 1946 Survey of the Engineer- 
ing Profession, prepared by Andrew Fraser, 
page 87, Engineers Joint Council, New York. 


responding inerease in the proportion in 
service type work. 

As a further aid to analysis Table 3 was 
prepared. This tabulation shows the dis- 
tribution of graduates by occupation 
(function). Manufacturing (staff) posi- 
tions were held by 42.2 per cent of all 
graduates with the second largest per- 
centage, 15.4 per cent, in sales. The next 
three occupations in order of importance 
were own business, manufacturing (line), 
and technical engineering. Only 2 per 
cent were working as consultants or em- 
ployed by consulting firms. As one would 
expect, the percentage of graduates who 
owned their own business or were partners 
or officers in corporations increased with 
an inerease in age. Offsetting this was a 
decrease in the percentage of older grad- 
uates holding manufacturing (staff) posi- 
tions. 

A comparison of the data in Table 3 
and similar data presented in a study of 
all engineers by The American Society for 
Engineering Education in the 1920’s is 
interesting. In the 1920 study it was 


2‘*Report of the Investigation of Engi- 
neering Education 1923-1929,’’ Fig. 2, page 
232, Volume I. 
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discovered that immediately after graduat- 
ing 71.2 per cent of the engineering grad- 
uates were doing work that was primarily 
technical, and 28.8 per cent were doing 
work that was primarily administrative. 
However, among the graduates with more 
than fifteen years experience (fifteen to 
forty years experience) only 30.5 per cent 
were doing technical work, and 69.5 per 
cent were doing work that was primarily 
administrative. 

If one considers as the 1920 study did 
the fields of sales, own business, manufac- 
turing (line), and manufacturing (staff) 
in Table 3 to be primarily administrative 
work, and the field of technical engineer- 
ing to be primarily technical, the follow- 
ing percentages result : 


Primarily Primarily 
Technical Administrative 
Work or 

1916-20 3.5% 65.5% 
1921-25 11.1% 73.6% 
1926-30 4.4% 88.4% 
1931-35 13.8% 77.6% 
1936-40 8.3% 77.0% 
1941-45 10.0% 81.1% 
1946-48 44% 75.3% 


This tabulation shows that the over. 
whelming majority of the graduates 
started in primarily administrative work 
and remained in that type of work. The 
percentage in primarily technical work 
was small and did not change with age or 
experience. 


Summary 


The findings of the survey can be sun- 
marized as follows: 


1. Seventy-two per cent of all graduates 
were employed in manufacturing in. 
dustries. More than half of this 
group was in iron, steel and machin. 
ery manufacturing. 

2. The remaining 28 per cent of the 
graduates were employed in a great 
variety of industries and businesses 
with the majority in service type 
activities. 

3. From the standpoint of occupational 
activity, 78.1 per cent were doing 
primarily administrative work. The 
largest single percentage, 42.3 pe 
cent, had manufacturing (staff) pos: 
tions with the next largest group, 
15.4 per cent, in sales. 


ANNUAL MEETING 


June 23-27, 1952 


Dartmouth College 


Hanover, N.H. 
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TIMELY TIPS 


(Papers submitted for TIMELY Tips should not exceed 3 pages of typewritten, double-spaced 
material, including any mathematical formulas, and should contain not more than 2 


illustrations. ) 


The Questionability of Questionnaires 


By ARTHUR M. HILL 


Head, Mechanical Engineering Department, Tulane University 


The questionnaire is a popular device 
for obtaining information on specific sub- 
jects. However, more thought might be 
given to the convenience of the person 
receiving’ it. 

First, a self-addressed and stamped 
envelope should be enclosed. 

Second, the mimeographed blank for 
answers should include the name and ad- 
dress of the originator of the question- 
naire. 

Third, date all questionnaires. It is just 
good engineering practice to date material 


and it might serve to jog the recipient into 
a reasonably prompt reply. 

Fourth, before deciding on final form, 
try out the questionnaire on a fellow 
faculty member, preferably one who 
comes from a university outside of your 
community. Too often questions may 
seem clear to the writer, but will appear 
vague to others. 

Fifth, remember that answering is time 
consuming; keep the questions to a min- 
imum number. 


Deflections by Euler's Double Integration Method 


By G. SonNEMANN 
Assistant Professor of Aeronautical Engineering, Drexel Institute of Technology 


Professor M. W. Jackson clarified in 
his recent article* the relation between 
the Virtual Work, Dummy Load, Con- 
jugate Beam, and Area Moment method 
for computing the deflections of a beam. 
The Euler Double Integration Method 
should also be clarified, or better, be 
simplified. 

The inherent difficulty with the Euler 
Double Integration Method as presently 
taught in most schools is the great num- 


* Journal of Engineering Education, Octo- 
ber, 1951; Vol. 42, No. 2, pg. 112. 
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ber of constants that have to be evaluated 
in any given problem. This basic diffi- 
culty can be readily overcome and one 
can reduce any elementary strength of 
material problem to one in which only 
one constant has to be evaluated. It can 
be readily seen that under those circum- 
stances the Euler Double Integration 
Method becomes a more convenient 
method than the area moment method. 

In brief one has the following consid- 
eration. Examination of Fig. 1 shows 
that the distributed load stops at point B. 
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Due to this the equation changes for the 
bending moment once point B is passed. 
This causes the difficulty in evaluating 
the constants. 

If one now makes use of the principle. 
of superposition, namely, continue the 
downward load from B to the reaction C, 
then the bending moment equation re- 
mains the same. The only objection is 
the introduction of the additional down- 
ward load, and this objection is removed 
by introducing an equal and upward dis- 
tributed load from BtoC. Fig. 2 depicts 
this type of loading. 


| 
R, 
—_»| W 


One sees that three equations are 
needed for each figure but let an inspec- 
tion of the equations pertaining to Fig. 2 
be made. The three equations are in the 
integrated form: 


Fia. 2. 


Bly =" + +e, [(0< x< a], (1) 


+e, (2) 


Ely = 


x— a} 


DEFLECTIONS BY EULER’S DOUBLE INTEGRATION METHOD 


Bly = — alt 
Ww 
+ {x — + co + 


24 

x (3) 
Observe now that at the juncture points, 
ie., =a, = b Eq. (1) and (2) and 
Eq. (2) and (8), respectively, become 


identical except for the constants which 
are related by the relations: 


—c3=0 (4); Cs (5) 
=0 (6); (i) 
or combining above 

= C5 (8); Co = (9) 


Hence, Eq. (3) can be written in the 
form: 


3 


—_ 4 
6 24 


{a — b}4+ ce (3a) 


If one now agrees to omit the { } brack- 
eted term when the quantity inside it is 
negative, it is apparent that Eq. (3a) 
reduces to Eq. (2) and Eq. (1) in the 
appropriate range of x. cy = 0 since at 
x =0,y =0. Hence, only one constant 
has to be evaluated to solve the problem. 

Space considerations prevent a presen- 
tation of several types of problems but a 
short paper has been prepared by the 
author and will be furnished upon re 
quest. However, one can readily see 
that this method is a tremendous time- 
saving factor. 
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Minutes of the Executive Board Meeting 


A meeting of the Executive Board of 
The American Society for Engineering 
Edueation was held on Friday, January 
11, 1952, at Northwestern University, 
Evanston, Illinois. Those present were: 
8. C. Hollister, President, M. M. Boring, 
A. B. Bronwell, W. L. Everitt (substitut- 
ing for J. H. Lampe), L. E. Grinter, C. L. 
Skelley, W. P. Kimball (guest), and B. 
Bowen. 


Participation of Younger Faculty 
Members in ASEE Activities 


The Secretary suggested that considera- 
tion be given to methods of stimulating 
active participation of the younger faculty 
members in the meetings of the Society. 
Most of the officers of the Divisions, Com- 
mittees, and Sections of the Society are 
faculty members in the upper professorial 
ranks. Younger faculty members are 
seldom elected to office or called upon to 
present papers at Society meetings. On 
the other hand, the younger faculty mem- 
bers have the most to gain by participa- 
tion in Society affairs, since this would 
help them to improve their teaching, give 
them a broader perspective on all facets of 
engineering education, and expand their 
acquaintances and associations in the 
educational field. 

The Executive Board recommended that 
the Sections consider developing con- 
ferences and activities which would be 
arranged and managed entirely by younger 
faculty members of instructor and as- 
sistant professor rank. It was also sug- 
gested that adequate publicity be given to 
these conferences in order to stimulate 
widespread attendance and participation 
by the younger faculty members. 

The Executive Board recommended that 
a paper contest be inaugurated, with 
entries limited to young engineering teach- 


ers. The subject of the paper contest 
would be announced by the ASEE and 
prizes would be awarded for the best 
papers. In order to stimulate Section ae. 
tivities among younger faculty members, 
each Section would establish its own rule 
for the paper contest and judge its om 
entries. The winning papers of the vari- 
ous Sections would then be submitted to 
a national judging committee which would 
select the first and second papers. Thes 
papers would be presented at the Annual 
Meeting of the Society and the awards 
would be made at this meeting. It was 
recommended that the contest be held dur. 
ing the school year of 1952-53 and that 
the first awards be presented at the An 
nual Meeting in June 1953. 

A motion was passed, recommending the 
establishment of two prizes of $200 and 
$100 to be awarded for the best two 
papers submitted by young engineering 
teachers on a subject to be announced by 
the President. The contest is to be de 
veloped by the Sections of the Society, 
with the winning entries submitted for 
judging by a national committee ap- 
pointed by the President. 

This matter will be referred to the 
General Council for consideration at its 
meeting in June. 


Program of Cooperation with Secondary 
Schools and Junior Colleges 


One of the major projects of the Sociely 
during the coming year will be the de 
velopment of closer working relationships 
between engineering colleges, secondary 
schools and junior colleges. President 
Hollister re-emphasized the need fo 
counteracting the steadily falling scholas 
tie level of secondary school education, 
especially in the sciences and mathematic, 
and also the decline in interest of high 
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school students in engineering as a career. 
Dean Everitt presented the views of the 
ECAC, stating that the problem is basi- 
cally one of stimulating activity at the 
“grassroots” level and that the program 
of cooperation must necessarily be de- 
veloped by the individual engineering col- 
leges. However he stated that the ECAC’s 
Committee on Secondary Schools could 
grve in a very useful liaison capacity by 
making information available to the engi- 
neering deans as to the methods and ac- 
complishments of various colleges in this 
field. 


Committee on Evaluation of Engineering 
Education 


The program of “Evaluation of Engi- 
neering Education” has been voted by 
the Executive Board as one of the major 
projects of the Society during the coming 
year. A national committee under the 
chairmanship of Dr. Grinter will be ap- 
pointed to study this problem. In addi- 
tion, the deans of engineering colleges will 
be invited to appoint committees from 
among their own faculty members to co- 
operate with the central committee in this 
study. The recommendations of the in- 
stitutional committees and those of the 
national committee will be consolidated 
and correlated into a unified report. 
President Hollister proposed that the na- 
tional committee meet at Cornell Univer- 
sity to diseuss the broader issues involved 
in engineering education prior to the 
Annual Meeting. 

Universal Military Training 

President Hollister stated that the En- 
gineering Manpower Commission is form- 
wating a policy recommendation to be 
presented in testimony before Congres- 
sional committees which are holding hear- 
ings on the UMT Bill. He stated that 
there was considerable prevalence of opin- 
lon in Washington that the UMT Bill 
would not be passed by Congress. The 
stand taken by the Engineering Manpower 
Commission is that if Universal Military 
Training is adopted, every physically fit 
male of draft age should be required to 


serve in the highest capacity depending 
upon his abilities and education. There 
will then be no question of deferment, but 
rather each draft age individual will be 
assigned to work either in the Armed 
Forces or in industry in the capacity 
where his education and skills are utilized 
to the best interests of the mobilization 
program. 


EJC Committee on International 

Relations 

Deans Lassalle and Steinberg have been 
appointed to serve as the ASEE repre- 
sentatives on the EJC Committee on In- 
ternational Relations. The EJC Com- 
mittee has been working with agencies of 
the government in planning technical mis- 
sions to European countries. Another 
technical mission on engineering educa- 
tion and research is contemplated. 


UNESCO 


Dean Everitt explained that the ap- 
proach of the ASEE in seeking member- 


ship in UNESCO should be made to the © 


chairman of the Membership Committee. 
The list of persons serving on the Member- 
ship Committee has been sent to Dean Las- 
salle in order that he may prepare mate- 
rial for a direct approach to the UNESCO 
Membership Committee. 


Resolution of the Engineering Drawing 

Division 

The Executive Board discussed the 
resolution of the Engineering Drawing 
Division, requesting that the ECPD visita- 
tion committees include qualified teachers 
of engineering drawing. It was pointed 
out that engineering accreditation has 
always been on the basis of curricula and 
not on the basis of subdivisional areas 
of curricula. The ASEE in the past has 
not made recommendations to include 
teachers of particular subjects on the 
ECPD accreditation committees. It was 
the consensus of opinion that it would be 
an unsound policy for the ASEE to make 
such recommendations, since it would open 
the door to similar requests in other sub- 
ject areas. 
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Fall Meetings of the ECAC and ECRC 


The Executive Board discussed the pos- 
sibility of holding the Fall meetings of the 
ECAC, ECRC, and General Council at the 
time of the Centennial of Engineering in 
Chicago. This would serve to strengthen 
the attendance at the Centennial program 
by adding the support of the ASEE. It 
would also make it possible for a some- 
what different group of deans of engineer- 
ing colleges to attend the Fall meeting of 
the ASEE than those who usually attend 
the meeting when it is associated with the 
Land Grant College Asociation meetings. 

The Executive Board voted to hold the 
Fall meetings in Chicago during the first 
week of the Centennial of Engineering, as 
close to the Symposium on Engineering 
Education as possible, the details to be 
worked out by the Secretary. 


Location of Annual Meetings in 1954 
and 1955 


Dean Everitt repeated his invitation to 
the ASEKE to hold its 1954 Annual Meet- 
ing at the University of Illinois. It was 
the consensus of opinion that this loca- 
tion would fit well with the ASEE geo- 
graphical rotation plan and also that the 
facilities at the University of [Illinois 
should be entirely adequate for the Annual 
Meeting. 

The Executive Board voted to hold the 
1954 Annual Meeting of the Society at the 
University of Illinois, the details of the 
meeting to be worked out between the 
Secretary of the Society and Dean Everitt. 

President Hollister presented an invita- 
tion from Cornell University to hold the 
1955 Annual Meeting at Cornell. The 
last meeting of the Society held at Cornell 
University was in 1934. President Hol- 
lister will prepare a letter of invitation 
to the Society. No action was taken on 
this proposal. 


Plans for 1952 Annual Meeting 


Dean Kimball outlined some of the 
plans for the next Annual Meeting at 
Dartmouth College, June 23-27, 1952. 

Dean Kimball stated that the antic- 


ipated expenses for the Annual Meeting 
would be on the order of $4,300. This 
would require a registration fee of $4.0) 
per member, with no additional charge for 
other members of the family. A previous 
ruling of the Executive Board and Gen. 
eral Council authorized the host institp. 
tion to charge a registration fee not to 
exceed $4.00 per member. The Executive 
Board approved the registration fee rec. 
ommended by Dean Kimball. 

Dean Kimball extended an invitation 
from President Dickey to members of the 
General Council and their wives to be the 
guests of President and Mrs. Dickey at: 
dinner on Monday evening. The Seer. 
tary suggested that the newely electe 
members of the General Council, repr. 
senting Sections of the Society, be invitel 
to attend the Monday evening dinner, 
even though their term of office does not 
begin until ten days after the Annul 
Meeting. This would enable the nev 
Council members to become oriented to th: 
problems of the Society before takix 
office. The Executive Board approve 
this recommendation. 

Dean Kimball stated that all member 
present and guests will be invited to: 
reception at the home of President Dickey 
from 4:00 to 6:00 P.M. on Tuesday after 
noon. 


Report on the Secretary’s Office 


The Secretary presented a report 0 
the operations of the headquarters off. 
This report stated that the ASEE has 
operated with a small headquarters staf 
on a “decentralized” plan, whereby the 
Divisions, Sections, and Committees of the 
Society assume much of the responsibil 
ities for their respective areas of oper 
tion. The headquarters staff concentrates 
its principal attention upon the majit 
projects of the Society, although it al” 
has the responsibility for coordinating the 
activities of the various Councils, Div 
sions, and Sections of the Society; editimg 
the Journal; maintaining the membership 
records; arranging for the Annual Met 
ing; and handling the Society’s finance 
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This basic plan of operation has made it 
possible to carry on the Society’s business 
with a part-time secretary and two office 
secretaries and with an annual dues struc- 
ture of from $5.50 to $7.00 per member. 

With the growth in size and operations 
of the ASEH, it has become necessary to 
add to the secretarial staff in order to 
relieve the Secretary of some of the 
routine responsibilities and free a portion 
of his time for developing liaison work 
between the ASEE and other organiza- 
tions and government agencies. The re- 
port recommended the following : 


(a) The employment of an assistant 
secretary on the basis of one day a week, 
at a salary of $800 for the six months 
period from the present time until July 1. 
The assistant secretary would review 
manuscripts submitted for publication in 
the Journal and in general supervise the 
editorial work of the JouRNAL oF ENGI- 
NEERING EpucatTion. It was recom- 
mended that Professor C. E. Watson, 
chairman of the Department of Industrial 
Relations at Northwestern University, be 
appointed to this post. 

(b) An appropriation of approximately 
$780 be made for the purchase of two 
dictaphone machines for the office. These 
would substantially increase the volume of 
correspondence which ean be handled by 
the office secretaries. 

(c) It was recommended that an addi- 
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tional $200 be appropriated for steno- 
graphic assistance. 


The Executive Board voted to approve 
the foregoing recommendations. 

The report also presented a projected 
estimate of the income and expense of the 
Society for the next three fiscal years and 
included a summary of costs for several 
different plans of expansion of the Secre- 
tary’s office. 


Applications for Associate Institutional 
Memberships 


The Executive Board voted to approve 
the following applications for Associate 
Institutional Membership. 


Caterpillar Tractor Company 

General Electrie Company 

International Minerals & Chemicals 
Corp. 

International Nickel Company 

International Textbook Company 

John Wiley and Sons, Incorporated 

Maemillan Company 

McGraw-Hill Book Company, Incor- 
porated 

Reinhold Publishing Corporation 

Scott Paper Company 

Standard Oil Company (Indiana) 

West Penn Power Company 

Westinghouse Electric Corporation 


Respectfully submitted, 
ArtTHuR B. BroNwWELL, 
Secretary 


New Members 


ANDERSON, Roy H., Assistant to Works 
Manager, Diehl Manufacturing Company, 
Somerville, N. J. A. A. Nims, F. A. 
Russell. 

ATKINSON, RANDALL F., Assistant Professor 
of Architecture, Rensselaer Polytechnic 
Institute, Troy, N. Y. A. A. K. Booth, 
P. E. Hemke. 

Beers, RoLanD F., Professor of Geophysics, 
and Head, Department of Fuel Resources, 
Rensselaer Polytechnic Institute, Troy, 
N. Y. P. E. Hemke, A. A. K. Booth. 

BerGEesen, ALF O. R., Special Student, 
Mechanical Engineering, University of 
Rochester, Rochester, N. Y. J. H. Bel- 
knap, A. B. Bronwell. (Reinstatement) 

BLATHERWICK, ALLAN A., Instructor in 
Mathematics and Mechanics, University of 
Minnesota, Mineapolis, Minn. F. E. Mil- 
ler, G. J. Schroepfer. 

Burton, Ropert E., Manager, Control Divi- 
sion, Engineering Dept., E. I. du Pont de 
Nemours & Company, Wilmington, Del. 
T. H. Chilton, B. M. Taylor. 

Haroup T., Instructor in Manage- 
ment, Economics, History, Rensselaer Poly- 
technic Institute, Troy, N. Y. A. A. K. 
Booth, P. E. Hemke. 

CAMPBELL, HENRY, Associate Professor of 
Civil Engineering, University of Rhode 
Island, Kingston, Rhode Island. T. S. 
Crawford, H. E. Graves. 

CAMPBELL, RoBert G., Assistant Professor 
of Aeronautical Engineering, Rensselaer 
Polytechnic Institute, Troy, N. Y. P. E. 
Hemke, A. A. K. Booth. 

CLoup, Harotp A., Instructor in Agricul- 
tural Engineering, University of Minne- 
sota, Minneapolis, Minn. A. Hustrulid, 
A. M. Flikke. 

CraInzE, Lioyp B., Assistant Professor of 
Electrical Engineering, University of 
Idaho, Moscow, Idaho. P. Mann, J. H. 
Johnson. 

CRAWLEY, STANLEY W., Assistant Professor 
of Architecture, Rensselaer Polytechnic 
Institute, Troy, N. Y. A. A. K. Booth, 
P. E. Hemke. 


Curtiss, ARTHUR N., Plant Manager, RCA 
Victor Division, Los Angeles 64, Calif, 
S. C. Hollister, A. B. Bronwell. 

DRAKE, CAROLINE C., Assistant Librarian, 
Rensselaer Polytechnic Institute, Troy, 
N. Y. A. A. K. Booth, E. A. Chapman, 

EMMERSON, GEORGE S., Lecturer in Mechan- 
ical Engineering, University of California, 
Berkeley, Calif. R. A. Fayram, A. K. 
Oppenheim. 

FaLes, WILLIAM D., Dean Textile School, 
Rhode Island School of Design, Providence 
3, R. I. G. N. Reed, R. B. Finch. 

FIELD, CrosBy, President, Flakice Corpora- 
tion, Brooklyn, N. Y. S. C. Hollister, 
A. B. Bronwell. 

Foster, JOHN E., Professor and Head, Engi- 
neering Department, New Bedford Textile 
Institute, New Bedford, Mass. G. N. 
Reed, R. B. Finch. 

GAUVIN, WILLIAM H., Associate Professor 
of Chemical Engineering, McGill Univer- 
sity, Montreal, Canada. R. M. Boarts, 
E. E. Stansburg. 

GILKESON, Murray M., Assistant Professor 
of Chemical Engineering, Tulane Univer- 
sity, New Orleans, La. F. M. Taylor, L. 
H. Johnson. 

Grosvenor, A. W., Professor and Head, 
Department of Metallurgical Engineering, 
Drexel Institute of Technology, Phil- 
adelphia, Pa. A. H. Repscha, J. B. Baker. 

Guy, Witu1aM T., Jr., Instructor in Applied 
Mathematics and Astronomy, University 
of Texas, Austin, Texas. R. Guernsey, Jr, 
R. P. Felgar, Jr. 

Harris, Hiram D., Professor of Electrical 
Engineering, Rensselaer Polytechnic In- 
stitute, Troy, N. Y. A. A. K. Booth, 
P. E. Hemke. 

HaywarD, BERTRAND W., Director, Phil 
adelphia Textile Institute, Philadelphia, 
Pa. G. N. Reed, R. B. Finch. 

HENDLER, ARTHUR S., Assistant Professor of 
Mathematics, Rensselaer Polytechnic 
stitute, Troy, N. Y. A. A. K. Booth, 
P. E. Hemke. 
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HowarD, GEORGE W., Chief, Technical Serv- 
ice Dept., Engineer Research & Develop- 
ment Laboratories, Fort Belvoir, Va. L. 
H. Johnson, H. L. Bowman. 

HucHES, GROVER W., Instructor in Mechan- 
ical Engineering, University of Arkansas, 
Fayetteville, Ark. G. F. Branigan, R. G. 
Paddock. 

Jackson, RoBeRT F., Associate Professor of 
Mathematics, University of Delaware, 
Newark, Del. A. P. Colburn, M. J. Bergen. 

Jones, ALFRED W., Associate Professor of 
Mathematics, Rensselaer Polytechnic In- 
stitute, Troy, N. Y. A. A. K. Booth, P. 
E. Hemke. 

Jones, HowELt A., Treasurer, Rensselaer 
Polytechnic Institute, Troy, N. Y. A. A. 
K. Booth, P. E. Hemke. 

Karst, Orto J., Associate Professor of 
Mathematics, Stevens Institute of Tech- 
nology, Hoboken, N. J. K. J. Moser, M. 
R. Reeks. 

Robert A., Assistant Professor of 
Aeronautical Engineering, Parks College 
of Aeronautical Technology, St. Louis 
University, East St. Louis, Ill. F. F. 
Pilotte, V. J. Blum. 

Kityer, DoNALD D., Assistant Professor of 
Mechanical Engineering, Northwestern 
University, Evanston, Illinois. E. F. 
Obert, B. H. Jennings. 

Kountz, RuPERT R., Associate Professor of 
Civil Engineering, Pennsylvania State Col- 
lege, State College, Pa. B. A. Whisler, 
L. Perez. 

Lieber, PAUL, Associate Professor of Aero- 
nautical Engineering, Rensselaer Poly- 
technic Institute, Troy, N. Y. A. A. K. 
Booth, P. E. Hemke. 

Love, Epwarp L., Assistant Professor of 
Physics, Rensselaer Polytechnic Institute, 
Troy, N. Y. A. A. K. Booth, P. E. Hemke. 

LowMAN, SHEPARD W., Professor of Fuel 
Resources, Rensselaer Polytechnic In- 
stitute, Troy, N. Y. A. A. K. Booth, 
P, E. Hemke. 

Mackin, Haroup L., Assistant Professor of 
Civil Engineering, University of Toronto, 
Toronto, Ontario, Canada. L. S. Lauch- 
land, O. J.-Marshall. 

Maty, Dis, Associate Professor of Mathe- 
maties, Rensselaer Polytechnic Institute, 
Troy, N. Y. A. A. K. Booth, P. E. Hemke. 

Massarp, ErNesT J., Associate Editor, De- 
sign News, Berkeley, Mich. C. J. Freund, 
J. Gerardi. 


NEW MEMBERS 


MAXWELL, JAMES F., Instructor in Manage- 
ment Engineering, Rensselaer Polytechnic 
Institute, Troy, N. Y. A. A. K. Booth, 
P. E. Hemke. 

McCaBE, WILLIAM M., Instructor in Engi- 
neering, St. Louis University, St. Louis, 
Mo. J. B. Macelwane, V. J. Blum. 

McCarty, JAMES W., Assistant Professor, 
Textile School Dept., Georgia Institute 
of Technology, Atlanta, Georgia. R. L. 
Sweigert, J. W. Mason. 

MIKLEFSKY, HAAREN A., Assistant Professor 
of Civil Engineering, George Washington 
University, Washington, D. C. C. H. 
Walther, J. S. Antel. 

MoreGan, Davip W. R., Vice President, West- 
inghouse Electric Corporation, East Pitts- 
burgh, Pa. H. R. Bintzer, J. Creese. 

Mou.ton, B., Training Supervisor, 
Engineering Department, E. I. du Pont de 
Nemours & Company, Wilmington, Del. 
W. M. Ridd, Jr. H. M. Miller, Jr. 

Moyer, ExtmMo E., Associate Professor of 
Electrical Engineering, Rensselaer Poly- 
technic Institute, Troy, N. Y. A. A. K. 
Booth, P. E. Hemke. 

MUELLER, RONALD A. H., Associate Professor 
of Biology, Rensselaer Polytechnic In- 
stitute, Troy, N. Y. A. A. K. Booth, P. 
E. Hemke. 

NEUBAUER, FRED W., Field Secretary, Tri- 
angleFraternity of Engineers, Chicago, 
Ill. C. E. MaeQuigg, A. B. Bronwell. 

NewMarK, NaTHAN M., Research Professor 
of Structural Engineering, University of 
Illinois Urbana Ill. W. M. Lansford, F. 
B. Seely. 

NickoL, JOHN P., Professor of Physics, 
Rensselaer Polytechnic Institute, Troy, 
N. Y. A. A. K. Booth, P. E. Hemke. 

Nuttui, Otto W., Graduate Fellow, Geo- 
physics and Geophysical Engineering 
Dept., St. Louis University, St. Louis, Mo. 
J. B. Macelwane, V. J. Blum. 

O’NoILL, GrorGE D., Manager, Engineering 
Personnel Development & Education, 
Sylvania Electric Products, Ine., Bay- 
side, L. I., N. Y. N. W. Gibson, H. J. 
Reich. 

ORGELMAN, GEORGE H., Supervisor, Engineer- 
ing Personnel, Chance Vought Aircraft 
Div., United Aircraft Corporation, Dallas, 
Texas. H. W. Barlow, W. R. Woolrich. 

Parks, JOSEPH B., Assistant to District 
Manager, Westinghouse Electrie Corpora- 
tion, Philadelphia, Pa. S. C. Hollister, 
A. B. Bronwell. 


372 NEW MEMBERS 


PuRNELL, LEE J., Professor of Electrical 
Engineering, Howard University, Wash- 
ington, D. C. L. K. Downing, E. R. 
Welch. 

QUINSEY, WILLIAM E., Assistant to Director, 
Engineering Research Institute, Univer- 
sity of Michigan, Ann Arbor, Mich. C. 
A. Siebert, C. Upthegrove. 

ROSEBRAUGH, VERNON H., Assistant Profes- 
-sor of Civil Engineering, University of 
Portland, Portland, Ore. G. N. Holcomb, 
E. F. Rice. 

SELTZER, LEON Z., Professor and Head, 
Aeronautical Engineering Dept., West 
Virginia University, Morgantown, W. Va. 
D. T. Worrell, C. H. Cather. 

SHARRAH, PauL C., Associate Professor of 
Physics, University of Arkansas, Fayette- 
ville, Ark. G. F. Branigan, N. H. 
Barnette. 

SmitH, REH L., Instructor in Mechanical 
Engineering, University of Arkansas, 
Fayetteville, Ark. R. G. Paddock, G. F. 
Branigan. 

Stonc, Pau W., Physics Teacher, Science 
Dept., General Motors Institute, Flint, 
Mich. H. M. Dent, C. A. Brown. 

Stone, Etric L., Instructor in Mechanical 
Engineering, Oregon State College, Cor- 
vallis,Ore. R. F. Steidel, Jr., M. Popovich. 

SUPPIGER, EpwarD W., Associate Professor 
of Mechanical Engineering, Princeton Uni- 
versity, Princeton, N. J. J. C. Elgin, R. 
H. Wilhelm. 


Swirt, WAYNE B., Instructor in Electrica] 
Engineering, University of Wisconsin, 
Madison, Wis. T. J. Higgins, H. A. Peter. 
son. 

THomas, Morris D., Instructor in Welding 
Engineering, Science Dept., General Motors 
Institute, Flint, Mich. H. M. Dent, ©. L, 
Tutt, Jr. 

THOMPSON, ORVILLE I., Director of Resident 
Training, DeForest’s Training, Ince., Chi- 
cago, Ill. A. B. Bronwell, S. C. Hollister, 

TULIN, LEONARD G., Instructor in Civil Engi- 
neering, University of Colorado, Boulder, 
Colo. W. Raeder, M. W. Jackson. 

VAN VLICK, JOHN H., Dean of Applied Si- 
ence, Harvard University, Cambridge, 
Mass. C. L. Dawes, A. Haertlein. 

VIERTEL, WILLIAM K., Senior Instructor, 
Chemical Technology, State University 
Agricultural & Technical Institute, Can. 
ton, N. Y. A. E. French, L. F. Pries, 

WALTER, JOHN K., Training Supervisor, Per- 
sonnel Dept., West Penn Power Company, 
Pittsburgh, Pa. H. K. Breckenridge, Guy 
Kleis. 

WEIR, JOHN R., Clinical Psychologist, Cali 
fornia Institute of Technology, Pasadena, 
Calif. F. Thomas, T. F. Strong. 

WISE, JOHN §., Research Fellow, Mechanics 
Dept., Rensselaer Polytechnic Institute, 
Troy, N. Y. A. A. K. Booth, P. E. Hemke. 

ZIMMER, RUSSELL D., Instructor in Mechan- 
ical Engineering, Northeastern University, 
Boston, Mass. A. J. Ferretti, H. K. 
Brown. 


339 new members this year 


(Continued from page 358) 


Those who missed the extremely interesting 
trip to the Columbia University Cyclotron in 
order to make the equally enjoyable inspec- 
tion of Pavelle Color Laboratories, were not 
without an insight into the field of atomic 
behavior. Dean Dunning’s brilliant talk at 
the annual dinner on the strides being made 
in the practical application of Atomic 
Energy was explosive in its revelations and 
his unique demonstrations were entertaining 
in the extreme. His talk created a pro- 
found interest in the unlimited possibilities 
of this relatively new science. 

Your Executive Committee met on Wednes- 
day evening to discuss the report of the 
Policy Committee, and to approve the pro- 
gram for the next annual meeting at Dart- 
mouth. The Policy Committee, consisting of 
Professors Higbee, Hoelscher, and Justus 


Rising, submitted a specific policy for the 
selection of men to be given the Division's 
Distinguished Service Award, and this policy 
was approved by the Executive Committee. 
It will be published in a future issue of the 
Journal of Engineering Drawing. With re 
spect to the trend toward reduction of time 
devoted to drawing in engineering curricul:, 
the Policy Committtee reported that it has 
initiated definite action for corrective meas 
ures, and recommended a continuing policy. 
Pending further developments this repott 
was accepted by the Executive Committe. 

The topics selected for the June meetin 
cover a broad range of interests, and the lis 
of speakers is headed by Dean 8. C. Hol 
lister, President of the Society. Better malt 
plans now for that trip to Dartmouth 
Everyone else will be there—why not you! 
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Section 
Allegheny 
Illinois-Indiana 
Kansas-Nebraska 
Michigan 


Middle Atlantic 


Missouri 


Section Meetings 


Location of Meeting 


Pennsylvania State 
College 


University of 
Tllinois 

University of 
Nebraska 

University of 
Detroit 

Newark College of 
Engineering 


University of 
Arkansas 


National Capital Area Howard University 


New England 


North Midwest 
*Ohio 


Pacifie Northwest 


Pacifie Southwest 


Rocky Mountain 


Southeastern 


Southwestern 


Upper New York 


George Washington 
University 

Worcester Polytechnic 
Institute 


Iowa State College 

Ohio State 
University 

University of 


Washington 


California State Poly- 
technic College 


University of 
Wyoming 


Clemson College 
University of 
Houston 


Alfred University 


Dates 
April 18-19, 
1952 
May 17, 1952 
Nov. 16-17, 
1951 
May 10, 1952 


December, 
1951 


April 5, 1952 
February 5, 
1952 


Oct. 18, 1952 


Oct. 3-4, 1952 


April 25-26, 
1952 


Dee. 29-30, 
1952 


April 19, 1952 
April 10, 11, 
12, 1952 


April 11 & 12, 
1952 


October 10-11, 
1952 


Chairman of Section 


E. B. Stavely, 
Pennsylvania State 
College 
D. G. Ryan, 
University of Illinois 
Kenneth Rose, 
University of Kansas 
W. P. Godfrey, 
University of Detroit 
S. J. Tracy, Jr., 
City College of: 
New York 
R. Z. Williams, 
Missouri School of 
Mines 
W. Oncken, Jr., 
Bureau of Ordnance 


E. T. Donovan, 

University of New 
Hampshire 

S. J. Chamberlin, 

Towa State College 

W. F. Brown, 

University of Toledo 

T. H. Campbell, 

University of 
Washington 

S. F. Dunean, 

University of South- 
ern California 

E. J. Lindahl, 

University of 
Wyoming 

R. L. Sumwalt, 

University of 
South Carolina 

H. P. Adams, 

Oklahoma A. & M. 
College 

R. M. Campbell, 

Alfred University 


Members of the Society are welcome at all Section Meetings 


*No Date Set. 
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New Analog Field Plotter... 


SOLVES COMPLEX FIELD PROBLEMS FASTER 


General Electric’s new Analog Field Plotter 
helps solve a variety of field problems and 
aids in the study of electrical field theory. 
This versatile tool simplifies over-all oper- 
ation of field plotting in two-dimensional 
and some three-dimensional fields. A com- 
prehensive instruction manual shows the 
basic approach to a variety of technical 
problems. 

Investigate the advantages of this plote 
ter for your field studies. Write for 
bulletin GEC-851 to: General Electric Co., 
Sect. 687-73, Schenectady 5, N. Y. 


FACILITATES THESE STUDIES: 

e Classical electrostatic field theory 

e Magnetic flux distribution and inten- 
sity 

e Air-flow patterns around foil shapes 

e Fluid-flow patterns velocity 
gradients 

e Current flow, thermal flow 

e Electrode shapes in electronic tube 
design 

e Field patterns in wave guides and 
electron lenses 


GENERAL ELECTRIC 


13 
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THE VISUAL IMPACT OF A PHOTOELASTIC IMAGE 


Drives home the fundamentals of sculptured design for fatigue- 
tough structures @ No other method so quickly emphasizes 
the importance of stress distribution @ Chapman Labora- 


tories offer complete 
packages—Simple, ver- 
satile, budget priced. 


STRAIN FREE SQUARE 

EDGED MODELS MADE 

FROM TEMPLATE IN 
TEN MINUTES 


NO ANNEALING 
NO POLISHING 


COMPLETE KIT WITH 
FULL INSTRUCTIONS 
INCLUDING SUPPLY 
OF PLASTIC AND 
SAMPLE TEMPLATES 


*255.° FOB 


5” POLARISCOPE AND 150 POUND 
LOADING FRAME 


: sisi 
MODEL MAKING KIT 


Brilliant image projected 
downward on sketching 
pad. 

Centralized controls of 
load—focus—azimuth. 


Instant selection of dual 
light source. 


Quarter wave plates in- 
stantly removable. 


Synchronized polarizer 
and analyzer. 


Requires desk top —_ 
10” wide x 45” overa 
length. 


Complete *732. FOB 


Class room projection 
unit and photographic 
accessories available. 


Components sold separately to fit running budget. 
DETAILS UPON REQUEST 


Chapman Laboratories, P.0. 207, West Chester, Pa. 
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Just Published 


New Third Edition 
of a Widely Known Text for 


Metallurgical Engineers 


3RD EDITION 


HAYWARD’S OUTLINE OF 
METALLURGICAL PRACTICE 


By CARLE R. HAYWARD 


Professor Emeritus of Process Metallurgy, Massachusetts 
Institute of Technology 


This new edition will be most welcome for two reasons: —first, be- 
cause it is a survey of metallurgical practice now up fo date in re- 
spect to the wide progress made in this field and second, because 
it again brings together under one cover a great diversity of material 
on the subject not available in another single volume. 


SPECIFIC REVISIONS AND ADDITIONS 


Numerous changes in text material; in fact much complete rewriting. 
The addition of over 100 new illustrations and line drawings—All 
captions for illustrations are most explicit, since in many cases, they 
offer the complete and only descriptions of certain processes and ap- - 
paratus—Chapters on Uranium, Titanium and Chromium have been 
added—Many new processes are featured and described—Numerous 
tables are included providing up-to-date data 

on plant operation and research. Many flow 

sheets of commercial operations in the new 

edition. 


LEVEL—For a general course in non-ferrous 
metallurgy at junior or senior level. Also 
good reference material for graduate courses. 
Since the volume is written in outline form Sta 
and contains many tables, its greatest value is _ ishers Since 1848 
in its flexibility. % 
fon 

740 pp. approx. Many illustrations We 
Cloth Trim 6x9 YO 
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ENGINEERS AND [VORY TOWERS 


By Harpy Cross, Yale University; and Rosert C. Gooppasture (Editor), 
—— and Porter, New York City. Céusl Engineering Series. R 
in Marc 


A collection of writings by one of the foremost leaders in the field of engineering, 
this fascinating new volume presents one man’s reflections and opinions concern- 
ing the relationship of engineers and engineering to science and the humanities, 
The many topics discussed by the author include education, graduate study, the 
application of standardization, and the responsibilities and obligations of engineers. 


ADVANCED STRENGTH OF MATERIALS 


sd J. P. Den Hartoc, Massachusetts Institute of Technology. Ready in 
ay 


A text for senior and graduate students in engineering, covering strength of 
materials and theory of elasticity—starting from the level usually attained after 
the customary first one-term course. Provides the link from elementary texts to 
the advanced treatments. 


TELEVISION ENGINEERING 
By Donatp G. Fink, Editor, Electronics. 721 pages, text edition, $6.50 


Completely rewritten and dealing with the whole field of television engineering, 
this text covers the principles of operation of television systems, in black-and- 
white as well as in color, and describes the design, operation, and use of all 
television equipment from the camera in the studio to the viewing screen of the 
receiver. Practical working diagrams of all functional elements are included. 


ELECTRIC MACHINERY. An Integrated Treatment of A-C and 
D-C Machines 


By A. E. Fitzceratp and CHarLes KInGsLey, Jr., Massachusetts Institute 
of Technology. McGraw-Hill Electrical and Electronic Engineering Series. 
Ready in April 


Here is an exceptional new text which offers an integrated treatment of the 
various machine types. First, it presents the theory in a manner which high- 
lights the basic principles common to all rotating electrical machines, as well as 
to a wide variety of electromechanical energy conversion devices. This basic 
theory is then applied to d-c, synchronous, polyphase induction, and single-phase 
machines, together with Amplidynes, Rototrols, and Selsyns. Treatment ends 
with introductions to machine transients and to the dynamics of electromechanical 
systems. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


330 West 42nd Street New York 36, N. Y. 
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